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Forestry is a vast subject. It is both broad and deep. It has 
to do with soil, climate, and topography. It affects both moun-
tain and valley. It determines the course and volume of rivers. 
It influences physical and political geographic changes. It gov-
erns the prosperity and life of nations. The forest is only one 
of its incidents. One might spend the evening profitably with 
the single subject ''The 'rree, '' or ''National Forests, Their 
Organization and Administration,'' or ''Forestry as it Af-
fects the Lumber Industry", or "Forest Fires and How to Fight 
Them", or "1'he Uses of Wood and Its Substitutes", or "The 
Grove and Its Influences Upon the Home", or "The Forester as 
the Landscape Gardener of the Nation". Each one of these 
branches of the subject is interesting and profitable, but no one 
of them is vital. Two phases of the question are all important 
and are so closely associated that in many ways they are seen 
to be not only interdependent but co-extensive. These phases of 
the subject are (a) Why Forestry is necessarily a national prob-
lem, and (b) Forestry as the crowning physical manifestation 
of civilization,-one of the tests by which the Creator judges the 
progress of a people and their nation's :fitness for eternal life. 
When pioneer missionaries in the spring of 1841 cleared, 
fenced and planted the first little :field and garden ever sown in 
Montana there was great discontent and outcry among the Flat-
heads. The missionaries had arrived the fall before, just fol-
lowing the buffalo hunt, and they and the Indians were now alike 
subsisting scantily on roots and bark, the buds of trees, and a 
few :fish caught from the mountain streams. Between them and 
the buffalo grounds were their hereditary foes, the Blackfeet. 
The Flatheads and their visitors were alike on the verge o~ 
starvation. So when this little field was planted to potatoes, peas, 
beans, and wheat, from a little store hoarded for seed, a great 
outcry went up that the white men should be so cruel, so thought-
less, so improvident, and so foolish as to take good food and put 
.•. 
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it into the ground to rot. On being told that by rotting in the 
soil the seed would reappear and greatly multiply, they were 
mollified but unconvinced. Day after day the Indians gathered 
about the field and perched upon the fence to see if this miracle 
of resurrection really would take place. In due time the green 
shoots appeared, but the famished Indians could not properly 
appreciate such conservation until they participated in an abund-
ant harvest. 
The civilization of any people may be accurately gauged by 
their ability to capitalize and visualize the future, by their self-
control which enables them to save sufficient for a seed-time in 
order that they may profit by a harvest. It was hard for the 
savage mind to bridge the gulf of the seasons. After the buffalo 
hunt it had seemed as though there never again could be a period 
of want. In the barren months of early spring, the necessity of 
the day overshadowed all else in the savage mind. To save a lit-
tle then in order to have plenty in the future did not seem worth 
while. Today's hunger was so real and tomorrow so far away 
that the sacrifice seemed disproportionate to the reward. But 
the missionaries, by foregoing a present satisfaction, made all 
seasons seasons of plenty. Fifty thousand people now live in 
abundance where fourteen hundred people then lived in penury. 
And the Bitterroot Valley is no larger now than it was then; the 
climate is no milder now than then ; and nature no more willing 
now than then. Only now the sun and the soil and the seasons 
are directed by man to do their most productive work. 
As the Flatheads of 1841 viewed any attempt at agriculture, 
so do a great many people among us today view any attempts at 
silviculture. In fact, the story of the progress of agriculture 
among the Indians finds its counterpart in the story of the prog-
ress of silviculture among civilized nations. The savage thought 
the seed was put in the ground to prevent them from eating it ; 
and many people have imagined that the National Forests were 
created to prevent the people from using all the timber they 
want. Even the smallest child among us understands that the 
seed for that garden was withheld from the natives' food supply 
in order that the supply might be multiplied; but without re-
peated explanations the most enlightened men often forget that 
when the forester restricts the cutting of immature trees and 
saves trees that are needed for seed he does so not for the pur-
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pose of reducing the amount of timber used by the community 
but for the purpose of increasing the amount of timber for use. 
What agriculture is to ordinary farm crops, silviculture is to 
wood production. Nature, unaided, raises all the grains and 
grasses, but unaided makes a very poor agriculturist. Her yield 
of seeds and grain per acre is pitifully meager. Nature unaided 
produces all kinds of wild fruits, but the product is poor in qual-
ity and scant in quantity. Nature has been in the lumber busi-
ness for a great many ages; yet nature as a silviculturist is little 
more of a success than nature as an agriculturist, horticulturist, 
or exponent of animal husbandry. Our National Forests con-
tain in round numbers 165,000,000 acres. Since creation's 
dawn nature has been busy planting and growing trees in these 
Forests, yet the total stand on this entire area now amounts to 
a little less than 600,000,000,000 feet of timber, or slightly more 
than 3,600 feet per acre. Probably the most valuable forests in 
Utah are limited areas of spruce running as high as 15,000 to 
20,000 feet to the acre. Germany has shown us that we may 
expect as high as 80,000 to 100,000 feet to the acre under climatic 
conditions little more favorable. In spite of the vaunted prodi-
gality of nature, field, orchard, and forest alike produce ten-
fold as much when directed by man as when neglected. Our 
165,000,000 acres of National Forests may be made to produce 
as much wood as an unregulated, unprotected area of ten times 
that extent. For, while it takes 200 years to grow a saw-log, 
nevertheless a forest, having a fair distribution of all age classes 
in the stand, may, by proper care, be made to yield a crop of 
timber every twenty, or thirty, or forty years, often surpassing 
in volume the crop resulting from 200 years of undirected 
growth. 
The agriculturist deals with an annual crop and is justified 
by his harvest for which he has only a few months to wait. The 
horticulturist deals with a crop requiring greater forethought. 
When, at the end of five years or thereabouts, his orchards com-
mence bearing, he points to their laden branches as justification 
of his campaign of conservation. The stock raiser saves his 
calves and cows for greater growth and other generations, and 
each year is justified by a part of his herd maturing for the 
market. As agriculture means more grain for use, so silviculture 
means more wood for use. As horticulture means more and bet-
--- --- . 
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ter fruit for consumption, so silviculture means more and better 
timber for consumption; as animal husbandry means more meat 
and leather by saving the calves and cows, and killing only the 
matured and proper proportion of the crop, so forestry means 
more and better lumber by saving the seed trees and saplings 
and cutting only the matured and proper proportion of the crop. 
But, since there is a gulf of 200 years between the saw-log and 
the seed, the forester can never point for justification to the har-
vest of his own sowing. Yet the harvest justifies the sower, 
though reaped by other hands; and although the missionary who 
planted that first garden in Montana died before harvest time, 
the field would have ripened just as fruitfully in the summer 
sun and would just as clearly have justified his plan of conserva-
tion. 
But the forester does not think of his work as being that of 
managing a crop of timber which is to be harvested 200 years 
from now. Instead he manages forest areas upon which there 
are growing, often intermingled 200 crops, one of which ripens 
for harvest this year, and one of which will ripen next year, and 
so on each succeeding year through the cycles of time. And the 
forester considers that it is his special duty to see that this 
year's crop is so harvested that another crop will follow in its 
place 200 years from now; that next year's crop is in the same 
way followed by its successor, and so on through the decades, so 
that as we now have a harvest of wood each year because of Na-
ture's bounty in the past, so may the generations which follow 
us have each year a harvest of wood, because we have saved the 
seed trees and saplings and done our part in our time. 
In this great, splendid country of ours we have been inclined 
to look upon our woods and forests as the spontaneous gifts of 
nature, as free as air and water, as unfailing and inexhaustible 
as sunlight and the sea. We have been like simple trusting chil-
dren. Always and everywhere the American has had an abund-
ai;J.ce of wood until he has looked upon forests and timber as a 
universal, necessary circumstance. 
While in our scheme of national economy we have instinctively 
looked upon forests as a self-created, unending, inexhaustible 
gift of nature still we have not been entirely unmindful of the 
importance of that gift. I hold it to be true that wood is as 
indispensable to man's prosperity and progress as water, light, 
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or air. No nation deprived of an adequate supply of wood has 
ever left a trace on the pages of the past. 
About 135 years ago our nation started on its career of con-
tinental conquest. Three million people faced the future backed 
by a continent of timber. The entire country from the Atlantic 
to the Mississippi was then one vast forest excepting for the 
puny clearings around the settlements and a few prairies in Illi-
nois and southern Wisconsin. In 135 years we have swept the 
continent from sea to sea and have carried the banners of civiliza-
tion onward 10,000 miles in a march around the world. Today, 
of that vast wilderness, there is left only a fringe in the southern 
'pine belt. Along the Alleghany and Appalachian range, the 
vast forests that sheltered King Philip and his confederates have 
been swept by fire and saw. The Government is now buying back 
those mountain lands with the plan that they shall some day 
again bear mighty forests regulating their streams in even flow, 
where now are recurrent floods and drought. In Louisiana and 
Texas, big mills are shrieking as they slice the last of the great 
pine and cypress forests into boards, making lumber of 
hoary giants that stood as sentinels above the bivouac of De 
Soto's cavaliers. Wagon stock and tight cooperage have swept 
from Arkansas and Missouri the ancient oaks that fringed the 
tributaries of the Mississippi as LaSalle floated southward to the 
sea. The voyaguers of New France found Michigan, Wisconsin, 
and Minnesota, densely wooded with the most magnificent white 
pine forests ever enjoyed by man. Those vast forests remained 
almost unscarred until after the civil war. The lumber history 
of that region dates from the activity which began in 1868. To-
day those mighty forests are only a memory, and the army of 
lumbermen has moved onto the Pacific slope, leaving behind 
only an unproductive waste, sandy barrens, covered with a mixed 
growth of useless underbrush. 
In 135 years we have consumed two-thirds of our nation's sup-
ply of timber. The world is as _young to us today and life is 
just as much worth while as it was 135 years ago to the founders 
of the republic. As they had their problems then, so we have 
our problems now. And one of our greatest problems today is 
this simple question in arithmetic: I£ two-thirds of a continent 
of timber last 3,000,000 people 135 years, how long will one-hal£ 
as much timber last thirty times as many people? 
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'' Oh, but,'' you say, ''We don't need to worry about that; 
all kinds of substitutes are being found for wood. We are using 
iron, steel, brick, stone, cement, concrete, now where we used to 
use wood.'' And so we are; but we are also finding new uses for 
wood, and this, together with every labor-saving invention in-
creases our capacity to consume. In spite of the fact that during 
the past thirty years substitutes have taken the place of wood 
for many purposes, our consumption of wood p(\r capita has in-
creased out of all proportion to our increase in population. Wtih 
a population of nearly 100,000,000 people, and with 67 per cent 
of our capital stock of timber already gone, we have reached the 
point where we may well take stock of our resources and take 
heed for the future. 
Our present stock of timber of merchantable size will last us 
about thirty years at the present rate of consumption-perhaps 
twenty years if the present ratio of increase continues. And 
what then ? A timber famine ? I cannot think the American peo-
ple so blind. 'l'here is sufficient forest area in the United States 
to furnish, if properly managed, an adequate supply of timber 
for our future needs. 
I have undying confidence in the ability of the American to 
pull himself out of the worst kind of a hole. All he needs is 
to see the danger and he will find and apply the remedy if one 
is to be found. 'l'he danger lies in the way our forest areas have 
been handled in the past. 'l'he remedy lies in proper management 
in the future, in safeguarding against waste, and in securing 
from our forest areas the great yield of wood which is possible 
under intelligent human direction. 
I do not mourn over the wasted forests of the Lake States 
in so far as those forests were drawn upon for forest crops. One 
of the most beautiful things in nature is the spreading glory of 
a mighty tree. There is true poetry in the forester's phrase 
''crown cover.'' But far more worthy and sublime, far more 
inspiring to true poetic insight is the conception of the same tree 
giving its life, and strength, and substance to form a little home 
on the pr~iries for the American pioneer. I have no regrets for 
the hundreds of billions of feet of white pine which those great 
forests gave to build homes and barns and fences on the prairies 
of the Middle West. The splendid growth and marvelous wealth 
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of that great empire repaid a hundred-fold the value of what 
was used in the building. 
But only 50 per cent of the great forests of the Lake States 
was ever sawed into lumber and used. The other 50 per cent 
was burned, wasted, and destroyed. The Iowa farmer and N e-
braska pioneer refused to build their fences of lumber having 
knot holes. So only the butt cut of the log was used (the cut 
free of knots) and the remainder of the tree was left in the 
woods. Fields were fenced with the finest cork pine, such as now 
sells for cabinet wood in New York at the same price as mahog-
any. A third or a quarter of the tree was taken and the rest 
wasted. As lumber advanced in value, utilization was more 
complete, and in the last few years of cutting, many mills have 
taken out of the woods any piece of white pine that would cut a 
stick fifteen inches long four inches in diameter, using such ma-
terial for picket stock, block stock, and such purposes. But in 
the halcyon days of ''Paul Bunyan'' only the straight, clear 
shaft of the tree was taken, the rest was left unused, to menace 
with fire any remaining living growth. 
rrhe name ''Paul Bunyan'' is an interesting one in the unwrit-
ten lore of the lumber woods. Mention the name ''Paul Bun-
yan'' in the presence of some old Michigan lumberman and you 
will catch his attention at once, and life, for him, will for the 
time acquire an added zest and interest. 
''Paul Bunyan'' was the mythic hero of the Lake States lum-
berman. In "lumber jack" literature he is what Robin Hood is 
to a certain period of English literature-as real as Thor to the 
Vikings, or as Romulus and Remus to the Romans. By the big 
box stove in the bunk house I have listened to some old Michigan 
lumberman tell tales by the hour of the wonderful prowess of 
"Paul Bunyan". How he was with "Paul Bunyan" the winter 
of the blue snow. How he helped ''Paul Bunyan'' drive ''Round 
River", "Round River" being a mysterious stream located in 
some distant and indefinite point in the north woods. It flowed 
in a circle, revolving like a liquid "merry-go-round". He tells 
of the magnificent scale of Bunyan's operations. How· the cook 
shanty in his camp covered 40 acres and the waiters in the dining 
room traveled on motorcycles; how hot-cakes were made in such 
quantities that to grease the griddles it kept six big negroes each 
with a side of bacon strapped to each foot skating on them in 
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furious haste. How Bunyan was the first man to make railroad 
ties, by strapping a broadaxe to each foot, climbing a cedar tree, 
scoring both sides as he went up, then let go all holds and, mov-
ing his feet with lightning-like rapidity, clipped off a tie every 
eight feet as he dropped. He describes the wonderful physique 
of the men in "Paul Bunyan's" camp. "Bunyan., would em-
ploy only the most powerful men. How he had 2,600 men in one 
camp, every one of them nine inches between the eyes and an 
inch high in the eyebrows, and with mingled sentiments of pride 
and modesty, this grizzled olJ giant closes by saying: ''I ought 
to know, for I was 'Paul Bunyan's' chore-boy the winter of the 
blue snow.'' 
As I have said, in the days of ''Paul Bunyan'' only the finest 
logs were taken .out of the woods. The rest were left to form a 
fire trap of monstrous proportions. Fire followed and killed 
the few pines the woodman's axe had spared, and the fire has 
been followed by a growth of worthless underbrush. And the 
sad thing about it all is that with a little care and pains we 
might still have had the same useful houses, fences, and barns 
on the prairies, and still have in the Lake States as great forests 
of white pine as though they had never been touched. The un-
thinking, shortsighted, so-called ''practical'' man points at the 
pine barrens and says: ''Of course, you cannot expect to have 
your loaf and eat it''. True, but you can eat your loaf and at 
the same time raise other grain as grist for grinding. You can 
have lumber and still have trees and forests. 
If the entire usable part of the tree had been cut, those great 
forests would have as much timber left now for the settlers as 
they have already enjoyed. Not only that, but had proper dis-
posal been made of the tops and refuse, and other necessary safe-
guards been taken against fire, the trees which were left from 
the first cutting would now be ripe for the axe. Not only that, 
but had only just a little discretion been used and the older trees 
been cut first, leaving the more immature trees to make a second 
cutting and reseed the area, there would be as many billion feet 
of timber in the forests of Michigan, Wisconsin, and Minnesota 
as there ever were, in spite of the building of the west. 
And so, I say, while I have no regrets for the billions of feet 
of timber that were used, I do regret, and every good citizen 
should regret, the still greater billions that might now be avail-
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able for use if only a little care and a little forethought had 
been exercised in the exploitation of our forest wealth. Use is 
a virtue ; waste is a sin. It is the great sin of forest waste that 
is the forester's mission to correct. 
Forest waste is a national sin and as such can only be reached 
by a national remedy. While silviculture is comparable to agri-
culture and horticulture in many respects, in one very import-
ant respect it is vitally different. Silviculture and its two com-
panion ''cultures'' are alike in that each has to do with the 
production of a crop and that man by intelligent direction may 
increase the crop many-fold over the best efforts of nature. But 
agriculture and horticulture are by nature particularly suited 
for private enterprise, while forestry, in most nations, is neces-
sarily a public problem. Excepting as it may increase the sup-
ply and thereby affect the market price, the influence of a farm 
crop or fruit crop scarcely extends beyond its owner's fence. 
What I plant in my field does not affect my neighbor. My suc-
cess I enjoy alone, my failure is shared by none. How I culti-
vate or use my field neither adds to nor subtracts from the fer-
tility of my neighbor's field. But such is not the case with the 
lands which are most suitable for forest growth. The mountain 
slopes of the Appalachian ranges, the sandy barrens of Minne-
sota and Wisconsin, the steep, broken, granite ridges of the 
Rockies, the Sierras and Cascades, are the sites most suited in 
our country for forestry purposes. 
Every town along the Atlantic coast is interested and affected 
by the forests of the Appalachian range. When those mountains 
were clothed with forests, the streams ran bank full, ships came 
to harbor in deep water, manufacturies driven by water power 
ran steadily all year long. Since the destruction of those forests 
the country has suffered from alternate floods and drought, great 
manufacturing centers have lost their steady supply of power, 
harbors are filled with the burden of silt from the mountain-
sides, fields, once fertile, are covered with a barren sheet of 
gravel and sand deposited by the ungovernable stream. 
Even more intimate is the relation existing between the irri-
gated farm in the West and the forested mountains upon which 
it depends for its water supply. The utter helplessness of the 
southern plants along the Mississippi in the face of the mighty 
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flood has been shown in terrible tragedies embracing vast 
stretches of inundated lands. 
The resident of the Atlantic Coast, the farmer on irrigated 
lands, the southern planter, all realize that like the wise physi-
cian, the nation should prescribe treatment for the cause rather 
than the symptoms. The floods must be controlled by treatment 
at their source. 
Mountains, and the snows and rain that fall upon them, are 
all subject to the law of gravitation. In addition to this both 
are subject to another very important physical law, that is: that 
the carrying power of a stream increases as the sixth power of its 
velocity. In other words, double the velocity of a stream and 
you have multiplied its carry capacity by 64 ; increase its ve-
locity ten times and you multiply its carrying capacity by 1,000,-
000. A little delay in the raindrop's journey from the mountain 
side to the valley prevents the flood. The forest cover which 
checks the rain from beating directly on the bare ground, the 
pine needles and humus which delay it for a few moments while 
gravity and capillary attraction reach up and draw it down into 
the soil, prevent floods, preserve the life of springs and streams, 
safeguard the fertility of fields, and ameliorate the rigors of the 
climate. 
The influence of a forest covering on the mountain side rep-
resents as solid and substantial values as the trees of which the 
forest is composed. By a little care and forethought the forest 
can be used and the ripened trees cut and removed without ill 
effect. A sudden removal of the entire forest cover from a large 
area means disaster to those below. When the forest on the 
mountain slopes belongs to individuals they can dispose of the 
timber recklessly and wantonly, pocket all the profits, while the 
community below suffers all the loss. On the other hand, if the 
timber owner foregoes a portion of his profit, the community en-
joys all the benefits while he bears the burden alone. 
The lumber baron of Minnesota considered that the manage-
ment of his timber lands was only an individual problem. He 
believed it to be nobody's business but his own. He was mis-
taken. His view was a narrow one. The management of his 
lands and of several million acres of similar land near the head-
waters of the Mississippi and Ohio Rivers is a national problem, 
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a problem which affects the planter below Natchez, Mississippi, 
just as vitally as the lumberman above Winona, Minn. 
It is not fair to ask the timber owner to voluntarily forego a 
part of his profit for the welfare of the public. It is unreason-
able to expect him to leave trees standing for seed trees or a 
second crop, when his timberland is so heavily taxed that he can-
not afford to retain the title to the land and reap the harvest 
he has made possible. Not only that, but he cannot. be expected 
to safeguard against fire the forest growth on land which he 
cannot afford to retain. 
The protection and proper management of forests upon the 
mountain slopes is decidedly a public problem. Private owner-
ship is inadequate, since private interest and private responsi-
bility are not sufficiently far-reaching. This is the lesson that 
has been learned by every civilized nation on the globe, the les-
son which, I blush to say, our nation and China have been the 
last to learn. 
Excepting China, every other civilized nation on the globe 
had an established forest policy long before-in some cases cen-
turies before-we awoke to that need. Japan has a national for-
est policy dating back to a period 1,500 years before Christ; our 
epoch of actual activity in forest management dates from Feb-
ruary 1, 1905, when our forestry work was all centered in the 
hands of the Department of Agriculture. 
Switzerland has a forest policy dating back six centuries. Cer-
tain of the German states have systems of forest control which 
have been in effect several hundred years; Norway, Sweden, Rus-
sia, Austria, and India, all have vast national forests which make 
them independent of the world in the matter of wood supply. 
Italy is making an heroic effort to redeem herself and replant 
the slopes of the Apennines. France was once the great exponent 
of conservative forestry and is once again entitled to special re-
cognition. But in the period of reckless individualism following 
the French Revolution, she forgot the· lesson of the ages. An im-
patient people, clamoring for immediate gain, cut down the 
forests which preceding generations had nurtured on the moun-
tain sides. The result was overwhelming. Fernow tells us= 
"In 1803 the agricultural society of Marseilles complains as 
follows: 'The winters have become severer, the summers drier 
and hotter, the beneficial rains of spring and autumn fail; the 
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Mejeanne River, flowing east and west, tears away its banks with 
the smallest thunder-storm, and inundates the richest meadows ; 
but nine months of the year its bed is dry, since the springs have 
given out; irregular destructive thunder-showers are of yearly 
occurrence, and rain is deficient at all seasons. 
"Yet in spite of these early warnings, which were supported 
by theoretical discussions of such sound reasoners as Boussin-
gault, Becquerel, and others, action to stem the destruction and 
to recuperate the lost ground was obtained only within the last 
forty years, after at least 1,000,000 acres of mountain forest 
had been• denuded, and all aftergrowth had been destroyed by 
fire and excessive grazing, in ,consequence of which the mountain 
streams, turned into torrents, laid waste about 8,000,000 acres of 
tillable land, and the population of eighteen departments had 
been impoverished or driven out. Now, although with the ex-
penditure of more than $40,000,000 only a small part has been 
recuperated, the efficiency of a forest growth in holding the soils 
of the slopes and retarding the run-off water seems experiment-
ally demonstrated beyond peradventure". 
The destruction of 1,000,000 acres of mountain forests cost 
France the fertility of 8,000,000 acres of tillable land and the ex-
penditure of $40,000,000. This is about thirteen times as much 
as the net cost of forestry to the United States from the year 
one down to the present date. What France, ·by reason of the 
courage and frugality of her people, has been able to do, has 
proven a task beyond the powers of many other nations. Through 
the destruction of its forests Asia Minor has replaced fertile 
valleys with lifeless deserts. Northern Africa, once a land of 
untold fertility, has become a parched and unproductive waste. 
Sicily and Southern Italy, Spain and Portugal, have been ruined 
by the destruction of their forests and the resulting impoverish-
ment of the soil. The rise and fall of nations in the past was 
governed not by social and political changes, but by physical 
changes. Assyria, Greece, Rome, Carthage, and Spain, rose 
through the power of the riches of their natural resources and 
declined with the impoverishment of the soil ; and, in a mountain 
land, forests on the slopes are indispensable to fertility in the 
valleys. 
As the sins of the fathers are visited upon their sons, so the 
sins of the mountains are visited upon the valleys. The control 
WHY FORESTRY IS NECESSARILY A NATION PROBLEM 17 
of forests must, therefore, be placed in the hands of a power 
as far reaching as forest influences, a power responsible for both 
mountain and· plain. 
By the passage of the Weeks' bill, Congress has legislatively 
voiced the sentiment that the forest fire problem, even on private 
land, is not only no longer a private problem, is not even ex-
clusively a state problem, but is a joint problem and duty to be 
borne by State and Nation, share and share alike. Forest fires 
are now looked upon as a public enemy rather than a private 
menace, and the Federal Government now assists in fighting 
fires even on private land from Maine to Oregon. And so the . 
entire forestry problem widens and expands with the broader 
view of a thinking people until it welds into one the responsibil-
ity of the individual, the state, and the nation. It combines in 
concrete form all the elemental requirements of good citizenship, 
and one is as essntial to the permanency of the Republic as the 
other. No nation has ever long endured without a stable, na-
tional forest policy. I believe the American Republic to be as 
enduring as the fields of Egypt whose fertility depends upon 
the great forests of darkest Africa. Conversely, I believe our 
national forest policy will endure until the Creator repeals the 
law of gravitation. 
Our nation's everlasting life depends upon the fertility of the 
soil and that in turn depends upon the forethought of a stable 
citizenship with courage to save for a sowing in order to profit 
by a harvest, a citizenship generous enough to do for posterity 
what nature has done for us, a broad-minded, liberal, farsighted, 
citizenship, believing that the nation and the race are just as en-
titled to a future life eternal as the individual, who look upon 
justice and cooperation between generations as being just as es-
sential as justice and cooperation between communities, who be-
lieve that we have no more right to rob a future generation of 
nature's intended bounty than the traveler in the desert has to 
poison the spring from which he neyer expects to drink again, 
who believe that the divinity which shapes our ends works most 
nobly from within, who enshrine self-control as exemplified both 
in man and nation as the most compensating cardinal virtue, and 
who believe that the glory of the future depends upon the cour-
age of the present to use wisely and well what God has given 
us, and through wise creative use increase the bounty of the 
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present as the heritage of the future, leaving the earth in all 
things better and richer because this generation had lived and 
had made its life, in a fair degree, a stepping stone for future 
generations instead of the grave of the greatness of a world. 
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Utilization Problems on the Ozark 
National Forest 
GEORGE C. lliORBECK. 
Asst. Professor of Forestry, Iowa State Colle~e 
The problems which have confronted the administrative offi-
cers of the Ozark National Forest have been numerous and va-
ried. In the handling of most of them definite policies have 
been followed and results have been very satisfactory. The fire 
situation is well in hand. The erection of numerous observation 
towers, well located, and the conviction of some of the chief of-
fenders have had a very decided effect in descreasing the acreage 
burned over each year. The settlement of claims cases; the ad-
ministration of the Forest Homestead act; free use; special use; 
and other problems, which on Western Forests are simply rou-
tine, because of the peculiar nature of the people living within 
the boundaries of the Ozarks National Forest, require a high de-
gree of tact and ski~l. 
In the sale of timber from the Forest however, definite policies 
have only recently been laid down; and these policies will change 
from time to time with the increase of knowledge gained from the 
experience of those in charge of the sales. In the past timber 
was sold only in small quantities for local manufacture and con-
sumption, most of which was converted into boards and construc-
tion material. The timber in greatest demand was shortleaf pine, 
because of its accessibility, growing as it does on broad ridges 
upon areas of Government land scattered among the settlers, and 
also because of the many uses in which it may be put. Hard 
woods were not wanted and only occasionally would applications 
be made for these species. 
Within the past few years however, ·a complete change has 
taken place, and applications for the purchase of hardwood 
timber are the rule, and for pine, the exception. This reversal 
of conditions may be accounted for in several ways. First, the 
hardwood supplies of the country are rapidly diminishing, and 
operators are compelled to go back farther and farther each 
year, as the more accessible forests are depleted, to get the prime 
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timber so desirable for certain purposes. And again, companies 
or individuals cutting over areas of private timber land within 
the boundaries of the Forest, desire to lengthen their operations 
by purchasing government timber which lies handy to their 
plants, and which may be handled at a profit. Large compact 
bodies of Government timber of good quality have attracted op-
erators whose stumpage in other regions has been or soon will 
be exhausted. 
Problems in the utilization of National Forest timber arose 
when the sales were small and of little consequence. The same 
problems presented themselves when larger sales were contem-
plated, and in a correspondingly larger way. In order to more 
clearly understand the numerous difficulties which have arisen 
in connection with these sales, it will be well to know something 
of the condition of the country, of the forest growth, and of the 
people within the reserved area. 
The Ozark National Forest occupies more or less of th.e area 
lying within thirteen copnties in northern Arkansas. The Gov-
ernment land comprises the roughest, rockiest and the most 
sterile areas in the Boston Mountains. North of the Forest is 
the White River, which for some distance forms the northern 
boundary. A short distance south is the Arkansas River, within 
the drainage area of which much of the Forest lies. Between 
these streams, extending in an easterly and westerly direction 
across the state is a fairly well defined fiat topped ridge, from 
which flow numerous small tributaries north and south which, 
especially in their lower portions, cut up the country very badly 
and often lie in deep canyon-like valleys with steep rocky sides. 
The geological formation is mostly a soft sandstone or limestone, 
and the constant wearing away of these easily decomposed rocks 
has produced numerous outcrops and low cliffs which sometimes 
extend along the slopes for long distances. 
The main streams in the vicinity of the Forest are from 400 
feet to 600 feet above sea level. The highest hills in the eastern 
portion have elevations ranging from 1,600 to 2,000 feet, while 
in the western end of the Forest the hills have all the appear-
ances of real mountains as they are from 2,800 to 3,000 feet in 
height. The tops of the main ridges are broad, fairly level and 
smooth, and together with the less extensive spurs constitute the 
principal areas occupied by settlers within the Forest. The b9t-
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tom land along the streams is also devoted to agriculture, but 
the valleys are generally so narrow that the amount of land of 
this character is relatively small. 
The alienated land within the boundaries of the Forest in-
cludes all of the land occupied by settlers-the more level ridge 
tops and fertile valleys-and tracts of good timber acquired 
under the Timber and Stone act, the mining laws and other acts 
of Congress. 
The National Forest land comprises the remainder and con-
sists of the most inaccessible, the roughest and the least valuable 
land lying within the Forest boundaries ; slopes too steep or 
too rocky to be farmed ; deep canyons, with numerous outcrops 
and cliffs along their sides ; narrow valleys ; broad rock strewn 
ridge tops ; and occasionally large or small tracts of fairly good 
timber, difficult of access. 
The original Forest, created in 1907, embraced about one and 
one-half million acres in one contiguous body. The great opposi-
tion to the continuance of the Forest by the settlers forced the 
elimination of approximately 600,000 acres in 1910 in the more 
thickly settled portions. The eliminations were so made, how-
ever, that practically all of the vacant land was retained as iso-
lated areas ranging from 80 to 640 acres or more in extent. 
The Forest now consists of three principal divisions: the east-
ern, the central or main division, and the western division, each 
separated from the other by the eliminated land lying between. 
The present area included wlthin the boundaries of the Ozark 
National Forest in 963,500 acres. The actual amount of vacant 
land is 481,575 acres, or approximately 50 per cent of the total 
area. 
The people living within the Forest are mostly descendants of 
the early inhabitants of the mountainous regions lying east of th~> 
lower Mississippi. The great emigration to this region began 
about the time of the Civil war and continued for some time after-
ward. As a rule, the people are happy, ~ontented, good natured, 
easy going, and entirely satisfied with their lot. Schools and 
churches are few among them ; roads are poor ; there are no 
bridges a'cross the streams, and travel is local and restricted to pe-
riods of good weather. Farming is of the crudest kind and land is 
cleared only as needed to supply the immediate wants of the 
family. There seems to be no desire on the part of the average 
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mountaineer to get out of the narrow channel in which environ .. 
ment has placed him. 
The outlying forest has always been considered ''community'' 
property for the pasturing of hogs and the supplying of wood 
for building purposes and for fuel. Each year for generations 
the forest has been burned over to improve the range and kill 
the ticks and other vermin which infest the woods. In the early 
days practically all the more valuable timber lying close to driv-
able streams was cut in trespass from government lands and 
floated to market, without restraint. Almost all of the black 
walnut and red cedar has been cut from the Forest in this way. 
The entire area included within the Ozark National Forest 
was originally forest clad. There are no natural prairies, and 
the only tracts not now covered with tree growth are those cleared 
and under cultivation, or areas only recently abandoned. Land 
once cultivated if left idle is very quickly converted into forests 
of pine or hardwoods. Along the steep slopes on south exposures 
small open areas are occasionally found which are the nearest 
approach to natural treeless land. This open condition is due 
to the frequent ground fires which burn over the dry slopes mak-
ing reproduction impossible. Red cedar and blue ash seedlings 
are coming in from the sides and in a few years if fires are kept 
out these dry sites will be reclothed with valuable tree species. 
The forest is a natural selection area of hardwoods in mixture, 
and in parts a mixed uneven aged stand of hardwood species and 
shortleaf pine. More than 50 species of merchantable timber 
trees have been noted, the most common of which are several 
species of the white oak and black oak classes, shortleaf pine, 
four of five species of hickories, several species of gums, ashes, 
elms, maples, sycamore, black walnut, cucumber tree, beech, 
cherry, black locust, honey locust and red cedar. 
The total stand of all species on the Forest is estimated to be 
approximately 1,000,000,000 feet B. M. White oaks, principally 
Quercus alba, constitute the bulk of the stand. These species 
comprise 56 per cent of the total volume or about 600 million 
feet B. M. The black oak class, including black oak, red oak, 
Texan oak, Sp~nish oak, black jack oak and others, but princi-
pally the first three species mentioned, constitute about 24 per 
cent of the total or about 250 million feet B. M. Shortleaf 
pine is sometimes found in pure stands of small extent, but gen-
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erally in mixture with hardwoods on the ridges. It makes up 
about 10 per cent of the total stand, or somewhat more than 100 
million feet B. M. Hickories contribute 3% per cent to the vol-
ume or about 40 million feet B. M. The remaining 6Yz per cent 
is made up largely of black gum, sycamore, elms, ashes, maples, 
cherry and others in lesser amounts. 
The forest may be divided roughly into four main types : the 
stream type, the lower slope type, the upper slope type, and the 
ridge type. 
The lowest or stream type lies along the watercourses, where 
moisture is abundant for at least a large part of the growing 
season. These sites are very restricted in area but furnish a 
great variety of species, the commonest ones being sycamore, red 
gum, birch, red maple, ashes, elms, and black walnut. 
The lower slope type extends from these areas of almost con-
stant moisture some distance up the slopes. The surface is often 
heavily rock strewn and steep, but the soil is generally moist 
and of good quality and contains more or less humus in mixture. 
The predominating species on these sites is white oak, which 
here reaches its best development on the Forest. Associated 
with the white oak are black walnut, hickory, hard maple, red 
oak, cucumber tree, basswood and black locust. 
The upper slope type occupies the remaining slope area ex-
tending to the more or less level ridge tops. The tiniber on these 
locations is principally white oak of an inferior quality, black 
gum and hickories. The soil is dry and sterile and produces a 
forest growth of small size and of poor quality. 
The ridge type occupies the ridges, and occasionally extends 
somewhat down the sides. The most abundant species on these 
sites is black oak, a small, scrubby, defective tree of little com-
mercial value in this region. White oak, hickories, black gum 
and chinquapin, which latter is a characteristic species on dry 
sterile ridges, often form a large percentage of the stand on the 
type. On exceptionally dry and sterile areas black oak fre-
quently forms pure stands, and when closely grown produces 
tall, straight, thrifty trees. 
Shortleaf pine is found only on ridge tops, or at least only 
for a short distance down the slopes, in mixture with hardwoods, 
or occasionally almost pure. It occupies exceptionally dry lime-
stone or sandstone sites, and is quite local in its range. It can-
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not be said 'to be a distinct type except when it is the predom-
inating species, which seldom occurs. 
The Ozark National Forest is primarily a hardwood forest 
and in management the more valuable hardwood species are fa-
vored in reproduction. 'l'he greatest problem, then, is to get rid 
of the great quantities of mature and overmature, more or less 
defective timber, and to secure favorable silvicultural conditions 
for the large quantities of young growth of the more desirable 
species, which is already on the ground. 
The difficulty encountered in improving the silvicultural con-
ditions by removing the ripe timber does not lie in the inability 
to dispose of the stumpage, for timber sale applications have 
been received which, if granted, would cover all of the more val-
uable merchantable material growing on the Forest. 
The great trouble, however, is that each applicant wants only 
one species of timber and that of a certain miniillum size. The 
timber operators in the hard woods of Arkansas ~:~re "specialty" 
men. The tight cooperage producer wants only the choicest 
white oak above 18" D. B. H. Red oak timber makes good staves 
but they are not as profitable to handle as those made from the 
white species. The wagon stock manufacturer requires clear 
straight grained oak or hickory of large size. 'l'he hub manufac-
turer wants round white oak timber of suitable size for turning 
out 7 or 8 inch hubs. The manufacturer of lumber requires logs 
of the best quality; the distance to market is so great that poor 
grades of lumber caunot be handled to advantage. 
These specialized industries are largely the result of poor and 
inadequate transportation facilities. Railroads follow along the 
Arkansas and White Rivers on either side of the Forest, and one 
formerly traversed it north and south but now lies entirely 
within an eliminated area. The haul to shipping points on these 
railroads is over extremely rough and rocky roads, built at lit-
tle or no expense, and which are consequently very poor. During 
rainy seasons the ridge roads are often so soft as to be impass-
able; the switchbacks down the slopes frequently wash out; the 
roads in the valleys are largely in the creek beds, and during 
high water traffic is entirely suspended. The length of haul is 
often as great as 25 or 30 miles. From necessity then, under 
present conditions, it is not profitable to market inferior prod-
White oak stumps cut low by cooperage operators that no clear material may be wasted. 
Ozark National Forest. 
A ~reat waste of white oak timber. Upper portion of tree afte r removal of clear heading 
bolts. No use is m~de of this material. O•ark National Forest. 
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ucts, and much cheaper to haul out the finished or partly man-
ufactured article than the raw materials. 
This latter consideration gives rise to numerous small '' spe-
cialty'' mills scattered throughout the mountainous region. One 
company may operate several of these mills in different locali-
ties and, as there are numerous concerns operating in the coun-
try besides several private individuals, the large number of 
small manufacturing plants located in the hills may be easily 
accounted for. Buyers go back into the remotest parts of the 
Forest and secure by contract or by purchase of the stumpage 
sufficient timber of the settlers to provide for a "setting" for a 
stave, heading, or other ''specialty'' plant. To make a ''setting'' 
profitable in the stave industry at least 200 cords of bolts must 
be in sight. From a cord of bolts of average size and quality 
about 500 staves of the upper grades are obtained. A standard 
stave is 34 or 35 inches long, 41j2 inches wide, not less than % 
inch thick, must be free from all defects and sap, and must be 
. almost perfectly quarter sawn. Heading material grades similar 
to staves as to quality and defects, but it is cut only 22 inches 
long. In ordinary timber the average width of heading is about 
7% inches. 
As National Forest land generally constitutes a considerable 
portion of the area in the vicinities of these small mills in iso-
lated regions the operators, in order to increase the sawing pe-
riods, try to purchase additional timber from the government 
by direct application or through the application of others, which 
is located near by and which may be handled at a profit. Only 
the choicest white oak is desired and this must be of large size. 
Under these conditions the operators are willing to pay the ap-
praised price for mature white oak, but are unwilling to buy the 
other species for which they have no use in their industry. 
The question then that immediately arises is this: Is it more 
profitable to sell the mature oak at the present time and get im-
mediate revenue at the sacrifice of favorable silvicultural condi-
tions for restocking with desirable species, or to hold the timber 
until such time as the mature and defective trees of all species 
may be removed at one operation, thus insuring ideal conditions 
for the growth of the future stand 1 Everywhere on the Ozark 
the reproduction on the ground is sufficient to restock the 
forest if fires are prevented from burning over the surface. The 
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composition of the young growth varies greatly however with the 
locality and type. White oak, red oak and hickory predominate, 
and these are the species that should be favored in the new stand. 
Along the lower slopes on moist sites rich in humus white oak 
reproduction is very plentiful and in good thrifty condition. 
Young growth of hickory, maple, black walnut, ash, black locust 
and other desirable species is found in greater or less numbers 
in mixture, and a future stand of the better species of trees on 
these sites is assured. On such areas the question becomes one 
of revenue only; whether it is more profitable to dispose of only 
the select white oak now, or hold the entire merchantable yield 
until such time as all species may be disposed of, in this way 
employing the more valuable trees in selling the less valuable 
ones. 
On poorer sites, where white oak is not so plentiful and is of 
smaller size and of poorer quality, the problem is somewhat sim-
plified. Inferior species as black oak and black gum often con-
stitute a large percentage of the stand, especially of the younger 
growth. If white oak shows promise on these areas it would be 
very detrimental to the future stand to remove the larger seed 
bearing trees and leave the inferior species in undisputed pos-
session of the ground; further, with the choicest white oak re-
moved it would be almost impossible to find purchasers for the 
inferior black oaks and gums which by themselves are entirely 
unsalable at the present time in this region. 
In either case the prime white oak should be used to sell the 
inferior species and the whole sale area · cleaned up at one time. 
It is extremely desirable that mature and defective timber of all 
species be removed from the Forest for silvicultural reasons, in 
a manner which will stimulate the young growth of the better 
species now on the ground. This end cannot be attained by re-
moving the merchantable timber one species at a time, since 
for financial reasons the more valuable species will be taken 
out first, leaving the less desirable species to seed the areas now 
without reproduction or not fully stocked. The remaining poorer 
species would probably be left until the second cutting of the 
better timber, on account of the lack of markets for the former 
at the present time and because of the low prices which would be 
received. 
To determine the advisability of disposing of the mature white 
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oak timber only, experimental sales have been made in different 
portions of the Forest. These sales were made largely upon the 
assumption that the mature and overmature white oak timber 
was deteriorating in quality each year; that the dead tops and 
decayed butts of the large trees indicated a poor condition ; 
and that to realize anything from it the timber must be cut at 
once. The first allottment of timber to be sold to "specialty" 
operators amounted to three million feet. This was presently 
increased to six million feet in order that a wider range of con-
ditions and a larger number of purchasers could be secured. 
Careful supervision was maintained and detailed reports 
submitted from time to time as the cutting progressed on each 
sale. Silvicultural conditions were especially studied to 
determine as nearly as possible what the composition and char-
acter of the stand would eventually be with the mature white 
oak timber removed. The results of these investigations will de-
termine largely the future policy to be followed in making timber 
sales. 
With the cutting of the timber a second problem was encount-
ered as important or of greater concern than the first-that of the 
utilization of the felled tree. On private areas the operators were 
long used to taking only the choicest cuts from the trees purchas-
ed from settlers leaving the remainder of the contents, merchant-
able for other purposes, to rot upon the ground. Thousands of 
acres of hill timber in northern Arkansas have been cut over for 
white oak stave material, and often not more than two or three 
sections were taken from the trunks of the trees. Timber found 
to be slightly defective after felling often was not utilized at all, 
which, for purposes other than coooperage stock, was entirely 
merchantable. Certain areas of private white oak timber land 
in the vicinity of the Ozark National Forest cut over for staves 
showed a waste of 50 to 75 per cent of sound material from 
which rough lumber and ties could have been obtained very 
cheaply and profitably. The whole trouble, so far as the utiliza-
tion of the timber is concerned, is that stave or other "specialty" 
operators desire only the stock which they use in their busi-
ness. Timber which will produce a high percentage of first 
class material is eagerly sought after, and high prices are some-
times paid to owners where competition is great. The portion of 
the tree not made into this special stock is wasted, so the less 
• 
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waste there is likely to be the greater are the prices paid for 
the stumpage. Operators have offered as high as $10.00 per 
thousand feet B. M. stumpage for selected white oak trees on 
National Forest land in a region wh~re the prevailing price for 
all the timber of this species is only $3.00 per thousand. The 
profits of these "specialty" operators then depend more on the 
quality of the products than on the quantity of material pro-
duced, and it is the desire of every one engaged in the business 
to turn out as nearly 100 per cent of the highest grades of stock 
as is possible for him to do. 
The applications received for the purchase of timber to be 
sold in experimental sales in a short time covered the entire 
quantity. Competition was keen, and in several instances the 
original applicants were outbid by rival concerns. Only the 
mature and overmature white oak above 18 inches D. B. H. was 
advertised for sale. A minimum price of $3.50 per thousand 
was placed on the stumpage, and much of it sold as high as $4.35 
per thousand feet, B. M. 
The first experimental ''specialty'' sale was one of oak heading 
stock and included only the mature white oak and red oak tim-
ber on a forty acre tract. The purchaser of the stumpage oper-
ated a small heading mill less than a quarter of a mile from the 
sale area and cut the timber into rough heading in the woods. 
As heading bolts are cut 22 inches long it was expected that, in 
addition to the clear sections from the body of the tree, the op-
erator would utilize the smaller clear cuts from the upper por-
tions of the trunk between the larger branches. Almost without 
exception however, no use was made of this material as no bolts 
were taken from the bole above the first large limb. With the 
larger trees defective sections, which in private operations would 
have been entirely discarded, were partly utilized by taking out 
one or two small clear bolts. Stumps were cut low and brush 
disposal was fairly satisfactory, but wherever possible the trees 
were felled in such manner that the crowns would fall outside 
the sale area on private land, in which cases no lopping of limbs 
was deemed necessary by the purchaser. 
At the completion of the cutting the area was closely inspected 
by the Forest Supervisor, a Lumberman, and two Forest Assist-
ants, and all were agreed that from every standpoint-silvicul-
tural, util_ization, and financial-the experiment had not proven 
Typical stand of hardwood timber, Ozark National Forest. Note abundant reproduction. 
A small sawmill, Ozark National Forest. These Il!ills ~ut only chQice logs, and are very 
wasteful of timber, 
I 
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a success. The timber actually scaled and paid for amounted to 
13,000 feet, for which $39.00 were received. From the appear-
ance of the area by a rough inspection, one would estimate the 
amount of timber removed to be four or five times the amount 
actually scaled ; in fact, Forest officers, knowing nothing 
of the scale, estimated the amount removed to have been 60,000 
feet. 
The purchaser tried to utilize all of the material suitable for 
his purpose and at the same time turn out a high percentage of 
first class heading. On private areas 90 per cent of all the head-
ing cut was of the upper grades. The timber was simply ex-
ploited and only the cream of the material taken. Red oak 
heading was not made at all, and of the white oak the materials 
suitable for lower grades of heading and ''cut offs'' were left 
in the woods to rot. Small operators desire only the choicest 
timber, and it is only with great difficulty that they can be made 
to see any profit in handling the inferior grades. The purchaser 
offered to pay $10.00 per thousand for selected white oak trees 
suitable for his purpose, but thought $3.00 per thousand feet a 
high price to pay for the woods run of timber of this species 
above 18 inches in diameter, breast high. The percentage of the 
upper grades of oak heading cut from the 13,000 feet of timber 
purchased on the sale area was about 86, the remaining 14 per 
cent being mostly high class red oak stock, so that very few of 
the lower grades were produced. Red oak timber was not util-
ized as closely as was the white oak, since nothing but the choic-
est heading of this species was made, and consequently large 
amounts of apparently sound material remained upon the ground 
at the completion of the sale. 
This timber sale is typical of all the other "specialty" sales 
on the Ozark National Forest. The operators must be driven to 
utilize short pieces and inferior materials. Generally speaking 
they gladly pay for merchantable material not utilized, but say 
that they cannot handle it at .a profit for other purposes. The 
Forest officers in charge of the sales realize that one of the great-
est objects to be attained in the sale of Government timber is the 
complete utilization of merchantable materials a::~ a general con-
servation policy, and whenever circumstances justify it he re-
quires such utilization rather than allow the timber, even though 
paid for, to remain in the woods. 
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In general, "specialty" sales of National Forest timber have 
not been a success on the Ozark from the standpoint of the for-
ester, and further sales have been discontinued. From the op-
erators pqint of view however they have been entirely successful 
and profitabl,e as evidenced from the great desire of the larger 
companies to make further purchases. When the local Forest offi-
cers refused to consider further applications for white oak stave 
materials, after the experimental sales were completed, the com-
panies interested appealed through political agents at Washing-
ton to the higher officials of the Service for an opportunity to 
buy more of the mature and overmature white oak, claiming 
that these trees were rapidly deteriorating in quality and in a 
few years at the most would be dead and beyond redemption. To 
the casual observer this appeared to be entirely true. The white 
oak trees of suitable size for stave making almost invariably are 
dead topped, show signs of decay at the bases, and appear to 
be in very poor condition generally. 
As a result of these appeals men were put into the field to de-
termine the correctness of the assertions of the operators who 
wished to purchase the timber. After a very careful and ex-
haustive study on the ground they found that, while in many 
of the large trees rot had set in at their bases in openings made 
by fires, it rarely extended above the ordinary height at which 
the tree would be cut in lumbering operations and therefore 
would not greatly effect the quality of the standing tree. The de-
fects occasioned by dead tops was also found to be very local and 
did not reach into the body of the tree, but terminated mostly 
before the lowest large green side branches were reached. The 
body of the average mature tree, which contains the choicest ma-
terial for any purpose, was found then to be generally sound 
and would remain alive and in fair condition for many years. 
This report, together with the adverse reports of all other 
Forest officers detailed to investigate the question, will probably 
result in the complete abandonment of sales to specialty opera-
tors. 
Another problem encountered in connection with. specialized 
sales is the excessive cost in administering them. In order to 
handle these sales properly it is necessary in most instances to 
detail a Forest officer to take charge of each individual sale area. 
Two or more sale areas close together may be handled by one 
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man, but usually the tracts are widely separated and more offi-
cers are required. Rangers on the Ozark National Forest ad-
minister large districts, have a multitude of duties and can at-
tend to only the smallest of local sales, easily reached from head-
quarters. 
The larger timber sales then are under the direct supervision 
of specially detailed men, as Lumbermen, Forest Assistants and 
Rangers, each with one or more assistants. These officers are 
paid, in addition to their salaries, a per diem allowance for sub-
sistance and this expense, together with the salaries and ex-
penses of inspecting officers and other necessary charges con-
sumes a large portion of the revenue derived from the sales. 
The expense per thousand feet B. M. of administering these 
sales is abnormally large. I£ all the merchantable timber on an 
area were removed in the course of the lumbering operations the 
cost of handling the sale would not be increased materially, and 
the expense per thousand feet B. M. would compare favorably 
with that on other National Forests. Under existing conditions 
the cost of administration in some of the smaller sales has 
equalled, or has actually exceeded, the receipts from the sales 
of the stumpage. 
Favorable conditions for cutting hardwood timber and utiliz-
ing the entire merchantable contents of the trees will come only 
with improved transportation facilities, and the installation of 
mills designed to manufacture articles in the making of which 
complete or nearly complete conversion of the merchantable ma-
terial may be had. Such commodities may be cross arms, insula-
tor pins, dowels, novelties, furniture stock, vehicle stock, and 
other articles which may be made from the sound timber remain-
ing after the principal products, such as heading, staves, lum-
ber, quarter sawed material or other stock has been cut out. 
This larger utilization of the felled tree will come with the in-
creasing scarcity of hardwood timber and the rising of stumpage 
values. The latter consideration will make it possible to operate 
these small diversified manufacturing plants at a profit. To bet-
ter silvicultural conditions in the forest the entire mature and 
overmature stand of all species should be removed, with special 
attention paid to the young growth on the ground. I£ these 
trees could be removed and the entire merchantable material 
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utilized, the Forest would not only be vastly improved silvicul-
turally, but would soon be placed on a self sustaining basis and 
would possibly yield a revenue above operating expenses, which 
is the ultimate object to be attained. 
Indian Corn, Skunk Cabbage, Swamp Hellebore (Veratrum Californicum). Sometimes eaten by 
,heeo. Certainly poisonous under some conditions.-Bull. Nevada A£riculture Experiment Station. 
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Poisonous Plants of the Range 
L. H. PAMMEL. 
Pr.ofeaaor of Botany, Iowa State Colleae 
Much interest has been taken in recent years in regard to a 
knowledge of poisonous plants of the range. The subject of 
poisonous plants is not new, for the word toxicology is derived 
from the ancient word "tox", meaning bow or arrow, probably 
from the ancient use of the arrow to kill. The North American 
Indians were quite familiar with many poisonous plants. The 
uncivilized races of Africa and other parts of the world are more 
or less familiar with many poisonous plants. While the ancients 
were familiar with poisonous plants, their knowledge was crude. 
They knew that opium, hyoscyamus, conium, aconite, and peach 
seed were poisonous. Precise knowledge of poisons could only 
be gained at the close of the eighteenth century and the beginning 
of the nineteenth when chemistry had advanced far enough to 
identify some of the poisons. During this time a number of most 
important treatises were published dealing with poisonous 
plants. The works of Gmelin, Bulliard, Plenck, Buchner, 
Orilla, Ratzeburg, and others, published splendidly illustrated 
volumes on poisonous plants. 
Thousands of persons and large numbers of cattle and other 
livestock have been poisoned by various plants. The interest 
and its importance to live stock in the United States have been 
emphasized in treatises by Chesnut, Wilcox, the writer, and 
other investigators. Chesnut and Wilcox, in one of their treat-
ises on poisonous plants, state that in the year 1900, 9,725 sheep 
were poisoned of which 3,331 died, 147 cattle were poisoned of 
which 90 died, 154 horses were poisoned and 6 died, from va-
rious poisonous plants. In the aggregate a large number of 
animals are annually poisoned on the range. It is, therefore, 
important that all persons dealing with the range and in par-
ticular the forester, who is being called more and more to take 
charge of the grazing in the forest reserve, should have some 
knowledge of the injurious plants of the forest ranges. • 
*-Accordlna to a recent bulletin on lark spur or "poioon weed" by Manh Clawson the 
lo11 of cattle in the foreot reoerveo io from 3·5 per cent. 
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Let me say that we must consider poisonous plants from the 
standpoint of strongly toxic to mildly toxic. Many plants are 
toxic to some animals and not to others. To illustrate, the rab-
bit can stand more morphin than man. Rats are quite immune to 
many poisons. The larkspurs are apparently much more tixic to 
bovine animals than to sheep. Sheep may eat considerable green 
hellebore though these same animals are quite sensitive to the 
bulb of the camas plant. Quite recently a correspondent wrote 
me that his cattle fed with impunity on a species of horsetail 
(Equisetum robustum) though it is known that young horses are 
quite susceptible to poisoning from the dried horsetail ( E quise-
tum arvense). We know that individuals also may become ac-
customed to the use of poisons. Opium is a well known illustra-
tion. A small dose is injurious to children and comparatively 
small doses to persons who are not accustomed to its use, but 
large doses may be taken by those who habitually use it. 
Another point in connection with poisons is how it enters the 
system. Certain poisons like curare are inert when taken into 
the intestinal tract because they are quickly excreted. Spaotoxin 
is converted into a non-poisonous substance within the intertines. 
Amygdalin from the cherry, when taken internally is converted 
into a most powerful poison, • hydrocyanic acid. A plant may be 
more toxic at some times of the year than others. As an illus-
tration, the roots of cowbane are not strongly toxic during the 
summer months, but when the roots are mature, and during the 
fall, winter, and spring, are powerfully toxic. 
Poisonous plants are variously scattered through the different 
families of plants. We know that some of the most powerful 
poisons produced by plants occur among the bacteria. I need 
only remind you of the powerful toxins produced by the sapro-
phytic and parasitic bacteria. Take the toxin produced by the 
bacterium found in old sausage, the Baccilus botulinus j rabbins 
will succumb to the injection on 0.0003-0.001 cc. Fungi like 
toadstools, represented by the fly agaric (Amanita mttscaria) 
and the deadly Amanita (Amanita phalloides) and many other 
fungi of this class are deadly poisonous. Ergot caused by a 
parasitic fungus ( Olaviceps purpurea) and common on many 
grasses produces a number of most poisonous substances. Some 
of the ferns are poisonous. Among the grasses which on the 
whole are valuable forage plants, there are a number of poison-
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ous plants, like sleepy grass (Stipa robusta) which is common 
on the range, in Colorado, New Mexico, and Texas. Aside from 
this species there are few other poisonous grasses in the United 
States, except millet and corghum. The latter contains a glu-
coside which is converted into hydrocyanic acid. Stipas, like 
S. comata, because of their sharp pointed callus and wild barley 
(Hordeum jubatum) produce mechanical injuries. The barleys 
are all troublesome because the awns work into the gums and 
cause inflammation and pus formation, due to the invasion of 
pus organisms. 
Among the members of the LILY FAMILY (Liliaceae) there are 
some very common plants on the range which are considered poi-
sonous ; nearly every rancher of the west knows the camas 
plant (Zygadenus). The death camas plant (Zygadentts ven-
enosus) is one of the most widely distributed of the genus in the 
west. Other species are regarded as poisonous, like Zygadenus 
chloranth1ts and the wild sago ( Zygadentts paniculatus). The 
camas plant is closely related to the bunch flower (Melanthium 
vi1·ginicum), an eastern species, and the skunk cabbage, green or 
California hellebore (Veratrum califomicum). This plant is 
very common in moist springy places and near brooks at various 
altitudes in the Rocky Mountains. I have seen it in the vicinity 
of Salt Lake at 4,800 feet and again in the Uintah, Logan, and 
San Miguel Mountains at 8,500 feet. Curiously enough, quite a 
number of allied plants like sabadilla of Mexico and colchicum 
of Europe, allied to these plants, are also very poisonous. Re-
cently the Wyoming Station reports toxic alkaloids in the camas 
plant. It should be noted in passing that sheep sometimes eat 
the hellebore, occasionally without poisoning them. 
Of the PINK FAMILY there are a number of poisonous plants, 
some of which are well known, like the corn cockle (Agrostemma 
Githago) which is a plant of the wheat field. Many of the plants 
of this family contain saponin like substances. These substances 
when shaken with water froth like soap. The saponin possesses 
a sharp burning taste. The seeds of the cockle and some allied 
plants are cerebro spinal irritants. There are many plants of 
this family in the forest reserves of the Rocky Mountains, but 
observation is lacking on the poisonous nature of these plants. 
Among the plants of this family on the range mention may be 
made o£ several species o£ Arenaria, Silene, etc. 
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The CROWFOOT FAMILY ( Ranunculaceae) contains such plants 
as the columbine (Aquilegia caerulea) which is common in Col-
orado, Utah, New Mexico, etc. This is a familiar plant to most 
persons who are acquainted with the forests of the Rockies. This 
plant is slightly acrid, and is mentioned here only because so 
common and familiar and as representing the character of the 
family. The marigolds (Caltha) have long been recognized as 
poisonous. One species, the Caltha leptosepala, is common near 
Western Aconite (Aconitum Columbianum); a,llowerinQ plant; b, oeed capsule. Moun· 
lain reQions of tbe Rockies.-U. S. Dept. of AQriculture. 
springs and running brooks at timber line. The western aconite 
(Aconitum columbianum) or sometimes called Monks-hood, be-
cause the flowers have the shape of a monk 's-hood. The flowers 
Western Wild Cherry (Prunus demissa ) . Common throughout the Rocky Mouotains-Photo by Colburn 
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are purplish or white, leaves deeply divided. This plant, like 
the European monks-hood, contains seve;ral poisonous alkaloids. 
The aconite is, of course, closely related to larkspur of which 
there are several species in the Rocky Mountains. One of the 
blue-flowered larkspurs with spurred ble flowers is known as 
Delphinium N elsoni. I have described seven species which are 
Smooth Larkspur [Delphinium Qlaucum) of the Pacific Coast. A representative of the 
poisooouo larkspurs. Chesnut, U. S. Dept, AQr.) 
considered poisonous in my Manual of Poisonous Plants, includ-
ing D. glaucurn. Another poisonous plant of this family is the 
pasque flower (Anemone patens var Wolfgangiana) which is 
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common from Illinois, north to Manitoba, and to timber line in 
Pasque Flower. (Anemone potens var. Wolfl!anl!iono) Drawing by Charlotte M. Kinl!. 
the Rockies and British Columbia. The plant is quite a power-
ful irritant. 
The RosE FAMILY (Rosaceae) has a large number of economic 
plants like the pear, apple, cherry, plum, strawberry, etc. There 
are also a number of deadly poisonous plants. The best known 
of these plants are the wild cherries ; one species, the choke 
cherry (Prunus demissa), is very common in the Rocky Moun-
tains. The seed of all of the cherries and plums, as well as the 
bark contains a glucoside, amygdalin, which is converted into 
HCN. Greshoff reports this same substance in the mountain 
mahogany ( Cercocarpus parvifolius). It must therefore be re-
garded as poisonous. Mr. H. H. Sage, a student of Iowa State 
College, tells me that in the Rocky Mountains it is so regarded 
by ranchmen. This substantiates the findings of Greshoff. 
Among the Crassulaceae or LIVE FOREVER FAMI_!.JY, there are a 
number of acrid plants, like the fleshy leaved sedums with yellow 
flowers common in the Rockies. 
r 
POISONOUS PLANTS OF THE RANGE 39 
The loco weeds, which are so well known in the west, belong 
to the PuLSE FAMILY (Leguminosae). Everyone knows the flow-
ers which are irregular and papilionaceous like the flowers of the 
pea, bean, clover, etc. There are two species of plants more 
than any others which go by the name of loco weed, namely the 
woolly loco (Astragalus mallissimtts), which is largely a plant of 
Loco weed. (Astra4alus malliosimus) Common on the plains adjacent to the Rockies 
Drawing by Charlotte M· King. 
the foothills and plains adjacent to the Rockies. The plant has 
pinnately compound, hairy leaves, violet purple flowers, pod 
oblong, smooth, at length curved; seeds rattle in the pod when 
ripe. There are other species of the genus which are regarded 
as loco weeds, e. g. A. H ornii, another perennial occurring from 
southern Utah to California; other species occur in the Rockies. 
The stemless loco weed ( Oxytropis Lambertii) is a perennial, 
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nearly stemless with numerous tufts of short stems coming 
from a hard and thick rootstock. The flowers occur in racemes 
and are purple or violet. There are other species of the genus 
which are called loco weeds. In Montana, according to Dr. Wil-
cox, the Oxytropis spicatus is regarded as the loco weed, while 
Stemleoo loco weed. (Oxytropis LambertH) Alter Chesnut, U. S. Dept. of Al!r. 
in Colorado it is usually the Astragalus. Locoed sheep are ex-
ceedingly difficult to herd, straying away from the herd. There 
is hallucination, defective eye sight, when the animals acquire 
a taste for the plant it refuses other food, and there is great 
emaciation, sunken eyeballs, lusterless hair, feeble movements 
and death. 
Loco disease is not peculiar to North America, the same dis-
ease occurs in Australia and South Africa. The plants causing 
this trouble are closely related to the American loco weeds. The 
U. S. Department of Agriculture has attributed the poisoning 
( 
A species of Camas. (Zygademus sp ) -Bulletin Nevad~ 
Agriculture Experiment StatiQll 
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to barium salts taken up by the plant. Some investigators re-
port alkaloids. It has not, however, been settled as to the na-
ture of the poisonous substance. Loco weeds are not the only 
poisonous plants in the family. Mention should be made of the 
lupines, of which there are many species in the Rocky Moun-
tains; the rattle box ( Crotalaria sagittalis) which occurs from 
Dakota to 'fexas to Connecticut; the black locust (Robinia Pseud-
acacia) which is commonly planted in eastern North America; 
another species is common from New Mexico to Colorado, the 
R. neo mexicana. On the whole the Pulse Family contains many 
poisonous plants; some of the most deadly poisonous plants 
known, and yet there are many valuable plants like the clover, 
alfalfa, bean, pea, etc. 
Everyone is, of course, familiar with the poison ivy (Rhus 
Toxicodendron) with three leaflets, which occurs from the At-
lantic to the footholls of the Rockies, to Salt Lake City, . and the 
western Rhus diversibola with rounded leaflets. The form of 
poisoning they cause is known as dermatitis. 
The most poisonous plant in North America is the Cowbane 
( Cicuta maculata). In the northwest and on the Pacific Coast 
there are several others species. The flowers are white and oc-
cur in umbels, pinnately compound leaves, and fleshy thickened 
roots. The Oregon hemlock is C. vagans. These plants are poi-
sonous alike to live stock and man. These plants grow in low, 
swampy grounds. Anothf¥ plant of the family is poison hem-
lock (Conium macula tum) with white flowers, spotted stem, and 
odor of mice. Contains the alkaloid coniine. It will be impos-
sible to mention many more of the poisonous plants of interest 
to the forester, suffice it to say that there are several in the 
Nightshade Family (Solanaceae), like three-flowered night-
shade (Solanum triflorum) and black henbane (Hyoscyamus 
niger). Of the Sunflower Family (Compositae); Sneezeweed 
(Helenium Hoopesii), etc. 
I should like to refer those who may be interested in this sub-
ject to my Manual of Poisono?s Plants. • 
I shall be glad at all times to receive notes on poisoning. In 
order to make the matter less difficult, I have appended the 
prominent symptoms of a few poisonous substances with treat-
ment. 
*-L. H. Pommel A manual of poisonous Plants nearly 1000 pages with illustration of the 
more important poisonous plant may be obtained by writing the author. 
ERGOT-
SYMPTOMS. 
Constriction -of the arterioles, dry gangrene; contraction 
of the flaxor tendons. 
EQUISETOSis (Horsetail)-
Emaciation, depraved appetite for the plant; muscular 
weakness, nervous excitement, finally convulsions. 
LOCO POISONING--
Stupor, defective vision; unnatural movements, and ap-
paren_t hallucination!!; when excited the animals become 
frenzied. The coat becomes shaggy. A depraved appe-tite for the plant. 
LUPINE PoiSONING--
Loss of appetite, fever hurried and difficult breathing, 
rapid Pulse, stupor. I~terus may be detected second or 
third day. At first constipation, later diarrhoea. 
ACONITISJII (A coni tism)-
Tingling sensation, constriction in throat. Reduces the 
pulse; action of heart limited· pulse weak and irregular; abdominal pains. ' 
DELPHINIUM (Lakespur poisoning, or D elphinosis)-
Stimulation of r espiration, dizziness, heart action rapid; 
skin is sensitive to touch, muscles of the sides and legs 
quiver spasmodically, finally violent convulsions. Ani-
mals bloat immediately after death. 
TREATMENT. 
Remove the cause, tannic acid, chloral may be given. 
Removal of the cause, give a cathartic to remove irritant; 
guard against pneumonia. 
Remove from the range, give magnesium sulphate, strych-
nine 3-20 to 4-20 of a grain. 
No specific antidote. Administer some acid, acetic or hy-
drochloric well diluted with water; avoid alkalies; empty 
the bowels; potassium premanganate. 
Empty the stomach; atropin, digitalis, give stimulants. 
Potassium permanganate, when extreme depression occurs, 
atropine sulphate administered hypodermically. A re-
cent farmers' bulletin recommends physostigmine salicy-
late 1 grain, pilocarpin hydrochloride 2 grains, strych-
nine sulphate % grain, for an animal weighing 500 to 
600 pounds. 
VERATRUM OR GREEN HELLEBORE (Veratrism)-
Is a powerful irritant, causes sneezing, salvation, frequent 
vomiting with purging pain, poisonous to the motor and 
sensory nerves. -
CowBANE (Oicuta maculata and other species of Oicuta)-
Pain in bowels, ineffectual a.ttempts to evacuate; vomit-
ing, mobility of the eyeballs, generally titanic convul-
sions; frothing at the mouth. 
PoiSON HEMLOCK (Oonium)-
Dilation of pupil; weakness, respiration labored; heart 
action irregular. General paralysis for the most part. 
CHERRY LEAVES AND HYDROCYANIC POISONING (Oercocarpus, 
Prunus and other plants containing HCN.)-
Giddiness, slow pulse, pupils dilated; animals utter loud 
cries. Spasmodic evacuation. Blood the color of venal 
blood; liquefaction. 
DEATH CAl\!AS (Zygadenus sp.)-
Uneasiness and irregularity in movements, incoordination 
of muscular movements, spasms, and rapid breathing, 
motor paralysis. 
HYOSCYAl\UN, BLACK HENBANE, JIMSON-WEED, (Hyoscyamus 
niger, Datura.)-
Pulse greatly accelerated. Loss of muscular power, dry-
ness of mouth; stupor; failure of respiration. 
Wash out the stomach with siphon tube; give emetics, tan-
nic acid, or other astringents, strychnine. 
Empty stomach as soon as possible with siphon tube, or 
give a strong emetic, stimulants. Tannin and narcotics 
according to symptoms. 
Wash out the stomach; strong coffee and whiskey; stych-
nine hypodermically. 
Wash stomach 0.5 per cent potassium permanganate solu-
tion or with hydrogen peroxide. Artificial respiration. 
Hypodermic injection of strychnine, 1-20 to 1-10 of a grain 
or atropine 1-60 to 1-30 of a grain, or potassium permanga-
nate or aluminium sulphate from 5 to 10 grains, dissolved 
in water. 
Tannin; emetic, pilocarpin nitrate. 
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The Use of Wireless Telegraph tn 
Forest Conservation 
A. H. HOFFMAN. 
Associate Professor of Physics, Iowa State ColleQe 
(Abstract of an address Qiven before the Forestry Club) 
After efficient patroling, the next problem confronting those 
engaged in preventing the destruction of our forests by fire is 
the problem of an easy, sure, and speedy means of communica-
tion. 
The means of communication at present in use seem to be 
inadequate to the needs of the service. Ordinary telegraph and 
telephone lines cover too limited an area and in many cases will 
be too far away for the patrolman to reach without a great loss 
of time. The service is easily interrupted by the breaking or 
grounding of wires under windfalls. The cost of construction 
is high. The wigwag and heliograph are good for only a few 
miles at best and can not be used at night or when the air is 
smoky. Riders and runners are too slow over trails where moto-
cycles cannot be used. The use of trained dogs as couriers, as 
recently begun in the German army, promises well but requires 
much time, patience and skill in the training. 
The ether waves of the wireless telegraph are not limited to a 
line but go out in all directions unobstructed by smoke, clouds 
or darkness, through and over forests and mountains, over lakes 
and rivers with a speed equal to that of light. The forest lands 
are by nature admirably adapted for wireless telegraphy. The 
lookout towers already in use in many places will, in general, be 
very readily usable to support the antennae for the central send-
ing stations. The wooded heights will furnish plenty of trees 
usable for supporting receiving aerials and aerials for small 
transmitting stations. 'l'he places peculiarly adapted for wireless 
telegraphy are those where the natural obstacles and difficulties 
are too great for other means. For example, the fiords of 
Alaska and Norway are too wide for single spans of telegraph or 
telephone lines ; and no cable can be made to stay on the bottoms 
since icebergs drag over them from time to time, but the ether 
waves satisfactorily carry the messages over all the obstacles. 
Portable receivin~ set designed by author with the special object of securing effectiveness, li~ht wei~ht and portability. 
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There can be no reasonable doubt as to the applicability of 
wireless telegraphy to the forester's problem of communication. 
Of course where the country is such that common telephone lines 
can be cheaply built and readily maintained, they cannot well 
be improved upon as a means of communication, subject to the 
limitations before mentioned. But where the cost of construction 
and maintenance of such lines would be prohibitive, there wire-
less telegraphy comes into its own. Where telephone or tele-
graph lines are not yet constructed wireless telegraphy might 
well be the only means of communication. Where such lines are 
already established, wireless might well form an auxiliary means 
of communication capable of covering the ground more complete-
ly and of reaching into regions otherwise inaccessible. 
The details of a system of wireless telegraphy adapted to the 
needs of forestry would, of course, depend in a large measure in 
each case on local conditions, such as distances to be covered, 
topography, location of labor, supply depots, etc. In general 
such a system and its apparatus should be as simply as possible 
in all its parts so that men with only ordinary skill might use it 
successfully and that there might be little danger of apparatus 
getting out of order when most needed. 
A feasible plan where wireless is to be the only means of com-
munication would include the following: 
First, a headquarters station, located where most convenient 
and where men and supplies will be at least within call if not at 
hand when needed. It should have an aerial as large and high 
as conveniently possible, since a high and large aerial greatly 
reduces the power needed to reach a given distance and also 
greatly increases the distance from ~hich messages of a given 
amount of energy may be received. It should have sending ap-
paratus of sufficient power to reach the farthest patrol district 
under all weather conditions and be heard there by apparatus 
light enough to be only a slight addition to the weight of the 
patrolman's pack. The headquarters station should have sim-
ple but sensitive and reliable receiving apparatus and a com-
petent operator in charge who will send out daily time signals 
by which all patrolmen may set their watches and who will at 
frequent and regular intervals listen for calls from reporting 
patrolmen and send out such orders as may be required. 
Second, as many small sending stations as may be needed for 
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the territory to be covered. These may be · either fixed, semi-
portable or portable as local needs may require. They need not 
all be able to reach headquarters directly, as it would be a sim-
ple matter to arrange a system of relaying from one small send-
ing station to another. These stations would also be usable for 
receiving as well as for sending. ·Where the distance to be cov-
ered is large a small gas or oil engine driven generator and a 
transformer should be used for sending reports. Where dis-
tances are small an outfit using primary batteries and an induc-
tion coil, all of which could be placed in a metal cylinder partly 
buried in the earth under the tree supporting the aerial, could be 
used to good advantage. One of these reporting stations should 
be within sufficiently close reach of each patrolman. 
Third, a receiving set weighing not over two pounds, including 
carrying case (without aerial and ground wires), to be carried 
by each patrolman on his rounds and used by him on aerials put 
up and left permanently in high trees on the highest accessible 
points in his district. 
Fourth, a definite time schedule of listening for orders, of 
listening for relay calls from other patrolmen, and for reporting. 
Fifth, a simple code of calls and signals. 
Sixth, at the beginning of the fire season one week :S training 
of new patrolmen in the adjusting of instruments and in the 
sending and receiving of the Morse code (letters only). 
It is understood that the system as above outlined will need 
adaptation to the needs and exigencies of each particular case ; 
also that actual use is certain to develop various modifications; 
however, it is believed that the system as set forth is workable 
and will be found to give satisfactory results in practice. 
The accompanying cut shows in use a portable receiving set 
which the author designed with the special object of securing 
effectiveness, light weight, and portability. Preliminary and in-
complete tests made with this set gave very satisfactory results 
and suggested several improvements. Further tests will be need-
ed to determine its range when used with antennae of given di-
mensions receiving from a station of a certain power and given 
size of aerial. 
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The Effect of Smoke on Plants 
A. L. BAKKE. 
Assistant Professor of Botany, Iowa State College 
Almost every industrial town or city in the United States has 
at least one thing in common, and that is smoke. It is only of 
comparative recent date that smoke has been given serious con-
sideration, outside of the office of smoke inspector and members 
of the anti-smoke league. The question of smoke is not a new 
one, for publications as to injury and legislation, date back to 
1845. But since that time, we have had the great movement of 
people from the country to the city, in addition to the great im-
migration tide and the result is that large industrial centers 
have been built up. Smoke then has been considered as a 
''necessary evil'' and has been looked upon as showing signs of 
prosperity to such centers. 
But through the efforts of engineers, for the greater part, the 
economic side of the question has been presented. These men 
are of one opinion that smoke is a wasteful and unnecessary pro-
cess; that smoke, black in color, reveals the fact that incomplet~ 
combustion is in operation, and as a result of incomplete com-
bustion, a large number of heat units are lost. It is their pur-
pose to install smoke consumers or preventers, whereby there 
will be an elimination of CO 2 and SO 2 as the only products. 
To the city forester the smoke problem comes in for due con-
sideration. Often he is called upon to establish a civic center, 
which may be desired in the center of a city. It is certainly of 
interest to him to know, at least the general nature of trees that 
are able to withstand smoke in comparative large quantities. 
It is the common experience of those who have lived in an 
industrial center, that the forms of plant life are scarce, and 
often the little that is there, is in a pathological condition. Trees 
may be scantily clothed with leaves, or there may be a large 
number of dried branches. Everything else being equal, the 
amount of smoke decreases with the increase of the distance. 
The increased distance from the center reveals additional spe-
cies of plants; the same species have a heavier foliage, and gen-
erally a better vigor and tone. With these facts in mind, the 
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geenral .assumption is that certain species are able to withstand 
greater amounts of smoke and gaseous wastes than others. It 
has been found possible to measure out various smoke belts from 
the nature of vegetation present. This can be accomplished con-
veniently for a centralized industry and has been done for two 
steel plants near Chicago ; it also may be done for a whole city of 
which the work in Des Moines, Iowa, is an example. 
With these ideas in view the author has been able to mark 
out a smoke zone and this general zone is marked off into belts 
that are quite different in extent and in the nature of species of 
plants present. In a survey made of the territory at South Chi-
cago, the home of the Illinois Steel Co., and of the territory 
dominated by the Wisconsin Steel Co. plant, it was found that 
these belts are especially well marked. The city of Des Moines 
offers conditions that are just as simple. It is, then, the purpose 
of this paper to ascertain the extent of the injury as would be 
gathered from such a survey ; further than that, it is the pur-
pose to mark out these belts and show the extent of such injury 
by the different floral belt demarkations as represented by out-
standing plants and show the general physiological action in-
volved. For the furthering of this idea the following belts have 
been marked out: (1) restricted annuals; (2) numerous an-
nuals ; ( 3) willow ; ( 4) cottonwood ; ( 5) bur oak ; ( 6) other de-
ciduous trees; ( 7) conifers; ( 8) pleurococcus. 
In the restricted annuals belt of the Illinois Steel Co. region, 
higher plant species are cut down to the prostrate pigweed 
(Amaranthus blitoides Wats.), fescue grass (Festuca ovina L.), 
milk purslane (Euph01·bia maculata L.), old witch grass (Pani-
cum capillare L.). These species are the remains of a gradual 
elimination process. These annuals, often stunted in size so as 
to be extremely hard of identification, represent the only forms 
of plant life that are able to grow under extreme conditions. In 
the Des Moines survey, crab grass (Digitaria sanguinalis (L.) 
Scrop.) is also present. In a city such as the Iowa metropolis, 
it is not an easy matter to map out this belt for the city as a 
whole. But for manufacturing concerns situated out from the 
main business center of the city, this area of restricted annuals 
can be easily deterced. The extent of the belt will vary accord-
ing to the nature of the concern. Ordinarily the radius will not 
be more than five hundred feet. 
A street scene in the smoke zone. The upper branches are dead. In the belt of the restricted annuals. 
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The next belt includes a larger number of annuals, and has, 
therefore, been designated as the belt of numerous annuals. It 
comprises such common species as the .cockle bur (Xanthium 
canadense Mill.), ragweed (Ambrosia artemesifolia L.), yellow 
foxtail (Setaria glauca (L.) Beauv.), green foxtail (Setaria vir-
idis (L.), Beauv.), hedge mustard (Sisymbrium altissimum L.), 
rough pigweed (Amaranthus retroflexus L.), barnyard grass 
(Echinochloa crusgalli (L.) Beauv.), beggar's ticks (Bidens 
frondosa L.), squirreltail grass ( 01·deum jubatum L.), Russian 
thistle (Salsola Kali var tenuifolia G. F. W. Mey.). Tlie extent 
of this belt occupies an area having about twice the radius of the 
former. 
The willow forms the conspicuous tree representative of the 
third belt. Its foliage is heavy and discolored spots are few in 
number. The annuals of the two former belts are present but 
the leaf surface is much greater in the representatives of the wil-
low belt than in those of the previous ones. A number of other 
species such as lamb's quarters (Chenopodium album L.), pep-
per grass (Lepidium apetalum Willd.), blue vervain (Verbena 
hastata L.), horse-weed (Erigeron canadensis L.), evening prim-
rose ( Oenothera biennis L.), five-finger (Potentilla canadensis 
L.), dandelion (Taraxacum officinale Weber.), Aster sp., wild 
lettuce (Lactuca scariola L.), goldenrod (Solidago sp.), blue 
grass (Poa pratensis L.), milkweed (Asclepias syriaca L.) are 
present. 
The next belt designated as the cottonwood belt is represented 
by the cottonwood (Populus deltoides Marsh.). Often the cot-
tonwood is present in the previous belt but in this one this tree 
has well formed growth rings, and a full foliage. Besides the 
cottonwood, the elm (Ulmus americana L.), ash (Fraxinus 
americana L.), sycamore (Platanus occidentalis L.) and locust 
(Robinia Pseudo-acacia L.) may be in a pathological condition 
as a result of having too many gases to contend with. In the 
business center of a city like Des Moines, the tree growth and 
development, seldom pass beyond this belt. The same general 
consideration is true for large manufacturing plants. A very 
good example of this state of affairs is brought to our attention 
in the case of the elms growing in the park of the Des Moines 
pumping station. According to the superintendent the trees 
were planted twenty-five years ago, but the actual size of the 
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trees would suggest an age of one-half that period. The branches 
have become dried at the tips; the leaves, as to number are far 
less than they ought to be, and fall prematurely. The superin-
tendent, also informed the writer that hundreds of dollars had 
been spent in trees and shrubbery, but had taken a shorter time 
for their elimination. 
Where the oak association represents the climax type of forest, 
as was the case for the Illinois Steel Co. territory, the bur oak 
(Quercus macrocarpa Michx.) may be used as a smoke index. 
On the Stony Island region, the bur oaks, for an approximate 
distance of a mile and a quarter, show the effects. The limbs 
are partially or almost completely killed. The branches are 
short and somewhat twisetd. The bark appears to be unusually 
thick for the species. 
The next area is represented by the common deciduous trees. 
At this time they are in a thriving state. The heavy foliage, the 
general tone and quality would lead one to assume that the 
smoke gases are at least too dilute to do serious harm. 
The conifer belt represents a portion that is one step in ad-
vance of the former. The Conifers, that is pines, spruces, etc., 
are far more susceptible to smoke injury. This is due to the fact 
that the leaves or needles of these trees have deep seated stomata. 
As smoke contains a considerable am01mt of tarry material, it 
will then clog up these small pores. In addition to this tarry 
substance in smoke, it is enabled to adhere more closely on ac-
count of the resinous secretion of such trees. 
That plants can be used to designate small amounts of smoke 
is readily noticed in the instance of the green alga (Pleurococ-
cus) occurring on the north side of trees. In the survey of the 
city of Des Moines, this little plant form had a definite ratio 
to the amount of smoke present. 
It has been convenient to represent the amount of smoke in-
jury, by the eight different belts. These belts cannot be laid 
down as permanent, to a great extent they are somewhat elastic. 
For instance, it often happens that the first two belts will over-
lap or perhaps the bur oak belt will coincide with the ather de-
ciduous tree belt. Even by taking these points in consdieration 
the various belts represented by characteristic plants, show the 
nature as well as the amount of smoke emitted. This is due to 
the fact that certain trees possess leaves that on account of their 
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anatomical differences or other causes make them more suscepti-
ble than others. The cottonwood possesses a comparative thick 
epidermis which is cutinized. The cells are also very compact. 
The sycamore has epidermal cells that are thick but the cells are 
loose. Further than this the cutinized surface is absent, and a 
wavy or undulating surface is a part of the leaf structure. In 
the first case the ash and tar will not be able to adhere while 
in the latter the material clings. Conifers on account of their 
deeply sunken stomata are not resistant to smoke. According to 
Hedgcock• they show a difference in ability to withstand 
smelter fumes. The species in order of susceptibility to injury 
are as follows: Abies lasiocarpa (Hook) Nutt., (Alpin Fir); 
Pseudotsuga taxifolia (Lam.) Britt., (Douglas Fir); Pinus con-
torta Loud, Picea Engelmanii (Parry) Engl. (Englemann 
Spruce), Pinus flexilis James (Limber Pine), (Juniperus scop· 
ulorum Sarg. (Rocky Mountain Juniper), Juniperus communis 
L. (Dwarf Juniper). 
The whole question of smoke injury to plants from a physio-
logical basis, revolves itself about the question of assimilation. 
It comes to be a question as to whether or not sufficient food is 
present for growth and development. 
For photosynthesis, light is one of the main factors. An at-
mosphere filled with smoke does not offer the same contact with 
the light that it would was there no tar present. It has been 
stated that the stomata are not directly concerned. In examin-
ing cross sections of pine needles taken from a smoke region, the 
stomatal cavities have been found to be at least partially filled 
with the tar mixture. Cohen and Ruston .. have called atten-
tion to the same fact at Leeds in connection with the silver fir. 
Such a deposit will also interfere with the transpiration stream. 
Crowther and Ruston• have found a difference in the rate of 
assimilation of C. by laurel leaves, by leaves taken from a 
smoke region and those under natural circumstances, by use of 
the direct method of Brown & Escomb.. in their classical re-
search on C02 intake. 
Assimilation is also diminished through a cutting down of the 
assimilating device, the leaf surface. This is accomplished: (1) 
* Torreya 12. No. 2. Feb. 1912. 
** Smoke a Study of Town Air. London, 1912. 
* Jour. of Agrl. Sci. 4:25. 1911. 
** Phil. Trans. 193:289. 1900. 
A Scene along the right of way of the C. R. !. & P . R. R . 
Tops of trees are killed 
Trees growing near manufacturing concerns are generally 
in the condition as represented in illustration 
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by a loss of leaflets, as in a compound leaf; (2) by curling; (3) 
by the formation of spots. 
The loss of leaflets by a compound leaf is of common occur-
rence, as witness the leaves of the honey locust ( Gleditsia 
triacanthus L.) and the common locust (Robinia Pseudo Acacia) 
in Bessemer Park at South Chicago and also . in the smoke zone 
of Des Moines, near the Des Moines Bridge & Iron Works. 
Trees in a smoke district where fumes of 801 are present, 
often have leaves that have their tips browned and curled. As 
~uch, the leaf will be twisted from its normal position, and as a 
result the amount of surface area exposed to the light will be 
cut down. This feature is well marked out in the sycamores 
that have been planted along the cinder path, near the heating 
plant of the college, at Ames, Iowa. The leaves were either in 
a condition as mentioned or else the trees had lost all their 
leaves. 
Where the 802 supply is intermittent, brown locahzed spots 
are produced. '!'here may be an accumulation of these lesions 
to such an extent as to materially cut the leaf surface. 
For the purpose of ascertaining the true nature of smoke 
or gases upon plants, the Pleurococcus was used. In this con-
nection acetylene and 802 were used the most extensively in 
proportion approximately equivalent to 1-3500 for four days. 
At that time plasmolysis had taken place. It was found for 
Pleurococcus that 802 was slightly more toxic than acetylene. 
Where two gases were placed together to such an extent as to be 
equivalent to the one by volume, a greater plasmolysis was 
present. It is also true that the amount of smoke injury, or 
the proportion may be checked up by the amount of tannin pre-
cipitated with iron chloride. Where there were two gases the 
amount of tannin precipitated was greater. Gatin• in his paper 
on the effect of tarred roads upon trees, calls attention to the 
large amount of cork deposited in the petioles of leaves that are 
subjected to these dusts. · 
With the light intensity cut down, and with laboratories run-
ning at less than the normal output, the question o:i assimilation 
becomes a serious one. As food is stored from the trunk upward, 
there is not then, under the above conditions, sufficient time for 
* Ann. des Sci. Bot. 15:165-255· 1912. 
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a complete storage to the tips. The result is that the tips are 
the first to be deserted. When sufficient food is not present, a 
gradual falling off, of growth and development, is a necessary 
consequence. The result is a gradual starvation and the final r e-
sult is death. 
Whenever pathological conditions are present, measures for 
checking or preventing the cause for the disease should be 
taken. Plans that at least will assist in controlling the amount 
of smoke in a city are problems to be solved jointly by the engi-
neer and the forester. For the engineers, there are various de-
vices that give rise to complete combustion of coal whereby C02 
and 802 are the only substances to contend with. It is always 
easier to handle a single compound than a mixture. For the 
city forester, there is the question of selecting plants for shade 
purposes, for civic centers, etc. He should be familiar with the 
vaious forms of smoke injury, to such an extent that he will 
not plant trees, shrubs, or herbs, that are highly susceptible to 
smoke. Further than this there must be a cooperation on the 
part of the manufacturer as well as that of the public, wher eby 
there may be a general movement of the belts that show a slight 
amount of injury, further toward the business center. Although 
smoke is produced by local fire-places in the residential portion 
yet in an industrial city like Des Moines the manufacturers and 
factories are the most ardent violators, and it seems certain that 
if smoke is prevented in the business section, the belts r epre-
sented by small amounts of smoke, will move at least closer to 
the business center. As a final conclusion there must be a co-
operation between such parties as the engineer or smoke inspec-
tor, the manufacturer, the city forester, and the general public 
for the eradication of the smoke problem. 
A Timber Sale Project on the .Pay-
ette River, Idaho. 
W • .A. SMITH '12 
The Payette River block embraces the National Forest lands 
on the watershed of the Payette River, Idaho. The bulk of the 
watershed is in Boise County. The Payette empties into the 
Snake River at the town of Payette, which has about 2,000 inhabi-
tants. There are three main branches of the river, (1) the South 
Fork, (2) the Middle Fork, and (3) the North Fork. From thf\ 
broad point of view of sale management, the block should be con-
sidered as the entire watershed, since resources and interests, 
other than those of the National Forest, influence to lesser or 
greater extent National Forest policies. 
OWNERSHIP OF PUBLIC LAND. 
The Forest Service is the main timber owner in the block. Its 
nearest competitor is the Payette Lumber Company, which has 
large holdings on the North Fork, scattered holdings on the Mid-
dle Fork, and practically none on the South Fork. A large num-
ber of school sections are owned by the state of Idaho. There 
are many timber claims in the block but they are mostly located 
on the North Fork of the river. 
The following table shows approximately the ownership of the 
timber land embraced in the block: 
Ownership-
Forest Service .................... . 
Payette Lumber Co ............... . 
Public Domain .............. : .... . 
State of Idaho ...... . ...........•. 
Private Individuals ............... . 
Acres 
200,000 
40,000 
25,000 
10,000 
15,000 
Total. . . . . . . . . . . . . . . . . . . . . . . . 290,000 
Estimated 
M. Feet 
1,500,000 
750,000 
200,000 
100,000 
150,000 
2,700,000 
The estimate given for National Forest timber is about one-
half billion feet for the North Fork and the remainder on the 
56 THE FORESTER 
South and Middle Forks. The estimate of one-half billion feet 
is rough, being based in part upon estimates submitted by rang-
ers and by averages obtained from areas on the North Fork 
which have been cruised extensively. 
LOGGING CHANCES· 
For purposes of sale management, the block is divided into 
three chances as follows: Chance I South Fork, Chance II Mid-
dle Fork, Chance III North Fork. Chances I and II contain 
most of the merchantable timber, and due to insufficient data on 
Chance III it is not included in the report. AJl of the timber 
in Chance I is not estimated as it is inaccessible at the present 
time. 
RAILROAD COMMUNICATION. 
' . ~
An extension of the Idaho Northern Railway from Emmett to 
Payette brings the Middle Fork within 25 mile., and the South 
Fork, at Lowman, within 50 miles of a railroad This makes the 
freighting distance to Garden Valley eight miles as against the 
former distance of sixty miles. The road will be finished in 1913. 
THE RIVER. 
The Payette is one of the largest tributaries of the Snake River 
in Southern Idaho. Its watershed contains about two million 
acres, 75 per cent of which is mountainous with an elevation rang-
ing from 3,000 to 8,000 feet. Snow lies from six to eight month~ 
over the greater part of the area. All three forks of the river are 
drivable. Small drives are made each year, but no improvements 
have been made on the river, and a large project would require 
some improvement work. Should the mill be located at 
Emmett, the drive from Garden Valley would be sixty-five miles, 
and from Lowman ninety-five miles. 
AGRICULTURAL DEVEWPMENT. 
A liberal estimate of the agricultural land on the watershed, 
including Emmett Valley, and the territory above, is 500,000 
acres. The largest valley is Long Valley on the North Fork and 
contains about 250,000 acres. Garden Valley, at the junction of 
the South and Middle Forks, contains about 12,000 acres. Agri-
cultural land on the South Fork consists of small, narrow 
benches with a total area between 2,500 and 3,000 acres. 
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ROADS AND TELEPHONES. 
The block is very accessible by wagon roads from Boise and 
Emmett. There is no road between Garden Valley and Lowman, 
but it is planned to construct one within a short time. From 
Lowman a road extends twelve miles up the South Fork. 
The block is well equipped with telephone systems except on 
the upper South Fork, and a line will be constructed there in 
1913. 
PRESENT AND PAST LUMBERING. 
Lumbering on a large scale has never been carried on in the 
block. Considerable timber was cut from the benches along the 
South Fork about twenty or twenty-five years ago. In 1906 a 
sale of 60,000,000 feet was made to the Idaho White Pine Com-
pany, but owing to mismanagement and poor location of their 
mill the company went bankrupt. There are no large mills on 
the block but there are five small mills in Long Valley. The 
total drive on the river each year is from 3,000,000 to 5,000,000 
feet, most of which is cut on private holdings. 
Good mill sites are located at Emmett, Montour. and Payette. 
A mill at Montour would make the shortest drive, but a mill at 
Emmett or Payette would reduce the freight charges. 
The possibilities of securing electric power are practically un-
limited. Two large power plants are now located on the river. 
The length of the logging season varies from year to year, but 
the greater part of the logging would have to be done in the 
summer. 
LABOR AND SUPPLIES. 
It would be necessary to import "lumber jacks" as they can-
not be found in the Payette country. 
Logging equipment could be shipped by rail to the mouth of 
North Fork and then freighted to Garden Valley. Supplies 
such as hay, grain, meats, vegetables, etc., can be obtained in 
Garden Valley, and contracts could be let for these supplies de-
livered at the camps. 
LUMBER MARKETS. 
The block contributes directly to the large and rapidly in-
creasing lumber market of southern Idaho and Northern Utah. 
This market will consume most of the lumber manufactured, 
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although some of the better grades would be shipped east. A 
mill at Montour, Emmett or Payette will have direct railroad 
connection with all the southern Idaho and northern Utah ter-
ritory. 
Lumber prices in the locality were low until the fall of 1912, 
when there was a decided upward trend due to the increasing 
demand for construction material. 
CONTRACT PERIOD. 
The contract period allowed would be twelve years for each 
fork with an annual cut of 25,000,000 feet B. M. for the South 
Fork, and 40,000,000 feet B. M. for the Middle Fork. 
TOTAL CUT. 
The total cut taken as a basis for each chance is shown in M 
feet in the following table: 
Yellow 
Pine. 
South Fork. . . . . . . . . 251,351 
Middle Fork. . . . . . . . 331,922 
583,273 
Douglas 
Fir. 
53,777 
111,300 
165,077 
Misc. 
30,263 
30,263 
Dead. 
3,112 
11,530 
14,642 
Total. 
308,241' 
485,015 
793,255 
This includes both National Forest and private timber. The 
amount of timber privately owned in the sales area is so small 
that it would naturally be taken out with the National Forest 
timber. 
HORSE LOGGING EQUIPMENT . 
• It would be necessary to have sufficient horse logging equip-
ment to handle 25,000,000 feet annually on the South Park, and 
40,000,000 feet annually on the Midle Fork. The total cost of 
this equipment is estimated at $30,000 for the South Fork, and 
$37,100 for the Middle Fork. The cost of renewing this equip-
ment is $42,000 for the South Fork, and $51,900 for the Middle 
Fork. This makes a total during the twelve year period of $72,-
000 for the South Fork, and $81,000 for the Middle Fork. The 
wreckage value at the end of the period is estimated at $15,000 
for the South Fork, and $18,000 for the Middle Fork. 
RAILROAD EQUIPMENT. 
In some of the creeks near Garden Valley, railroad logging 
would be cheapest and most practical._ Use the narrow gauge 
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track with twenty pound steel. The maximum amount of track 
needed is seven and' one-half miles. 
Cost f. o. b. mouth North Fork: 
2 locomotives .................................. $10,000.00 
30 logging cars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,000.00 
1 log loader. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 650.00 
Railroad and machine shop tools................ 2,000.00 
225 tons steel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,200.00 
Railroad spikes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 265.00 
Angle bars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 535.00 
Turn table..................................... 50.00 
Total. .............................. . .... $35,700.00 
DRIVING AND STREAM IMPROVEMENTS. 
The whole operation in the case of each fork is based on an-
nual log drives, made in the spring of each year, which will de-
liver the annual cut to the mills. The initial cost of driving 
equipment for each fork is estimated at $1,940 and must be re-
newed approximately three and one-half times during the twelve 
year contract. No wreckage value is given to the driving equip-
ment. The improvements consist of blasting rocks in the bed of 
the river, building piers and wing dams, the total cost of which 
is placed at $2,500 with interest for twelve years equal to $3,475. 
This makes a charge of $.004 per M. for such improvements. 
CAMP ADMINISTRATION. • 
Camp administration is estimated at $6,000 annually or a total 
of $79,200. No interest is figured on the basis that the commis-
sary profit will offset the item. 
MILLING OPERATION. 
The sawmill should have a capacity of 150,000 feet per day and 
cost $150,000 when fully constructed. It is estimated that the 
cost of the mill site, construction of storage pond, booms, yard, 
etc., will amount to $15,000. 
The Scribner Decimal C. Scale will be used in measuring up 
all the timber. The timber from the Payette region has been 
overrunning this scale from 12 per cent to 15 per cent, but it is 
estimated there will be 2. per cent to 5 per cent loss in driving, 
breakage, shrinkage, etc. 
The average normal prices on the Boise market preceding fall 
of 1912 were as follows: 
Yellow Pine, f. o. b. Boise ........... $19.35 perM. 
Douglas Fir, f. o. b. Boise. . . . . . . . . . 16.35 perM. 
At the present time prices are rising rapidly. 
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OBJECTS OF MANAGEMENT. 
The objects of management are two-fold: (1) The production 
of commercial timber mainly for a non-local market; (2) The 
maintenance of a forest cover on the upper watershed of the Pay-
ette River and its tributaries. For the two species, yellow pine 
and Douglas fir, forest management will work principally to-
wards the production of saw timber. Local demand will not be 
great enough to influence management. Practically the only 
danger to watershed is on exposed south slopes where yellow 
pine is scattered. On such sites marking should be light. 
SILVICULTURAL SYSTEMS. 
A modification of the ''Selection system,'' i. e., the ''diameter 
limit,'' should be used in most of the merchantable stands. Rather 
as a guide than a rigid rule, the diameter limit for yellow pine 
should be 18" and for Douglas fir 16" D. B. H. Although de-
tailed growth studies were not made, it is thought by making 
cuts to respective limits indicated, that the average stand will 
be ready for another cut in fifty years. The diameter limit 
should be small enough to include trees in which the mean an-
nual growth has culminated. The stand tables indicate the 
presence in most places of a fair stand of reproduction. 
Undesirable features of the system will be lessened if the min-
imum diameter limit is not too rigid and the marking is intelli-
gently done. Some of the circumstances under which trees 
should be left above the specified diameter limit are: (1) Where 
tree is increasing in volume rapidly; (2) Where the tree is needed 
for seed; ( 3) Where removal would result in erosion of soil ; 
( 4) Where cutting would subject young growth to wind. 
Trees below diameter limit should be removed, if merchantable, 
for the following reasons : ( 1) I£ increasing in volume slowly ; 
( 2) Where a bunch of reproduction will be favored ; ( 3) When 
the tree is defective. 
BRUSH DISPOSAL. 
In open stands of yellow pine, found on steep slopes with little 
ground cover, and where little reproduction is present, the brush 
should be scattered. The layer of brush should be thick enough 
to effectually aid in checking erosion. In denser stands whPre 
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fire hazard is great the brush should be piled in small piles, as 
free as possible from reproduction, and should be disposed of 
when there is least danger from spreading the fire. The burning 
may be done safely after a light fall of snow, or in the spring 
after most of the snow has melted. 
PROTECTION. 
There has not been much fire damage on the tract but danger 
will become greater as the country is opened up. A beginning of 
a system of fire lines might be made while the area is being 
logged. The greatest help would be the building of trails. 
There are several hot springs on the block which will event-
ually be made into summer resorts. Around these springs the 
timber should be protected. 
The only protection from grazing that is needed is the preven-
tion of close herding. 
There is considerable damage to Douglas fir from Arcen-
thobium douglasii. It causes Witches' broom which sometimes 
covers the whole tree. All of the infected trees should be cut 
since the destruction of the host plant also destroys the parasite. 
ARTIFICIAL FORESTATION. 
As a whole the reproduction over the area is excellent. The 
only areas which need to be considered for artificial seeding or 
planting are the exposed grassy slopes and ridges and several 
large burns on the Middle Fork. Many of the unburned brush 
covered areas have good stands of seedlings in sight which will 
eventually restock the land if given protection from fire. 
TIMBER LAND OF AGRICULTURAL VALUE. 
Practically the only timbered land of agricultural value in 
Chance I and II are small, narrow benches lying along the main 
river. The greater part of such benches occur along the South 
Fork above Lowman. Numerous claims have already been taken 
up. The timber on these lands should be cut before the land is 
listed. There is no agricultural land on the Middle Fork. 
CHANCE I. 
SOUTH FORK, PAYETTE RIVER. 
Three principal types are found on the SQ\tth fQrk ~reas1 v:i~. 1 
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Yellow pine type, mixed type of Yellow pine and Douglas fir, and 
the Douglas fir type. Two important types from the silvicul-
tultural standpoint are the Lodgepole and Aspen, and two of 
only passing importance are, the Balsam fir and Engelmann 
spruce types. 
SUMMARY ESTIMATE IN M. FEET. 
Yellow Pine. Douglas Fir. Merch. Dead. Total. 
Ownership. Stand. Cut. Stand. Cut. All Cut. Stand. Cut. 
National 
Forest .. 286,034 245,157 65,373 52,543 3,072 354,504 300,772 
State 0 •• 0 4,035 4,035 720 720 30 4,785 4,785 
Private ... 2,180 2,180 468 468 35 2,683 2,683 
292,249 251,372 66,561 53,731 3,137 361,972 308,UO 
PERMANENT IMPROVEMENTS. 
Estimated permanent improvements in connection with South 
Fork operations : 
INITIAL OR FIRST YEAR. 
Sawmill at Emmett or Montour ................... .. ......... $ 82,500 
Railroad equipment (value).................................. 11,900 
Horse logging equipment. .. .................................. 30,000 
Driving equipment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,940 
Improving main river below forks.. .. .... ............... ..... 2,500 
Improving South Fork, Lowman to Forks......... . . ....... ... 2,500 
Total .................................................. $130,340 
SUBSEQUENT INVESTMENTS. 
Renewal horse logging equipment .. .... ......... .. ... ... ...... $42,000 
Renewals driving equipment......... ........... . . . . . . . . . . . . . . . . 6,800 
Improving South Fork above Lowman. . . . . . . . . . . . . . . . . . . . . . . . . 5,000 
Total ............................ ..... ................... $53,800 
The stumpage rates are $2.50 perM. for Yellow pine, and $1.50 
per M. for Douglas fir which leaves an average profit to the op-
erator of $3.37 per thousand feet of lumber cut. 
AVERAGE LOGGING COSTS. 
Total cut, 308,240 M. feet B. M. 
Total cost at Garden Valley- $1,752,220.60. 
Average cost of logs perM. feet in Garden Valley is $5.68. 
Logs Per M. Feet, B. M. 
Yellow Pine. Douglas Fir. 
Cost of logs in Garden Valley. . . . . . . . . . . . . . $.5.68 $5.68 
Camp administration . . . . . . . . . . . . . . . . . . . . . .25 .25 
Depreciation of loggng equipment. . . . . . . . . . . .18 .18 
Interest and maintenance on same.......... .05 .05 
Depreciation In interest on driving equipment .04 .04 
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Stream improvement, South Fork.......... .03 
Stream improvement, Main river. . . . . . . . . . .004 
Driving, Garden Valley to mill.............. .75 
Sorting and booming. . . . . . . . . . . . . . . . . . . . . . . .10 
Interest on working capital. . . . . . . . . . . . . . . . . .26 
Average cost of logs at mill ............ $7.344 
AVERAGE MILLING COSTS. 
.03 
.004 
.75 
.10 
.26 
$7.344 
AVERAGE MILLING COSTS PER M. FEET B. M. 
Yell ow Pine. Douglas Fir. 
$ .02 Pile bottoms and alley ways ................ $ .04 
Handling in pond. . . . . . . . . . . . . . . . . . . . . . . . . . .11 
Sawing in rough. . . . . . . . . . . . . . . . . . . . . . . . . . . 1.25 
Power and light. . . . . . . . . . . . . . . . . . . . . . . . . . . .15 
Grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .40 
Tallying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .05 
Yard transportation . . . . . . . . . . . . . . . . . . . . . . . .40 
Piling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 
Surfacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65 
Loading on cars. . . . . . . . . . . . . . . . . . . . . . . . . . . .30 
Taxes and lumber insurance. . . . . . . . . . . . . . . .25 
Selling and commission. . . . . . . . . . . . . . . . . . . . .50 
Supervision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 
Fire protection (yards).................... .10 
Depreciation, maintenance, etc. . . . . . . . . . . . . .406 
Interest on working capital. . . . . . . . . . . . . . . . .15 
Average cost of milling ................. $5.556 
CHANCE II. 
MIDDLE FORK, PAYETTE RIVER. 
.11 
1.00 
.15 
.25 
.03 
.25 
.25 
.25 
.30 
.25 
.40 
.30 
.10 
.406 
.10 
$4.156 
There are three important timber types on the Middle Fork: 
(1) Yellow pine type; (2) Mixed type, in which yellow pine 
and Douglas fir predominate; and ( 3) the Douglas fir type. The 
small areas of lodgepole pine, spruce, and of the sub-alpine type 
are not important. 
TIMBER ESTIMATE IN M. FEET. 
Yellow Pine 
Ownership. Stand Cut 
National Forest. . 380,559 307,282 
State . . . . . . . . . . . 16,330 16,330 
Private . . . . . . . . 8,310 8,310 
Douglas Fir 
Stand Cut 
127,750 102,455 
5,795 5,795 
3,050 3,050 
Total ......... 405,199 331,922 136,595 111,300 
Dead 
All Cut 
National Forest. ......................... 10,895 
State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 280 
Private . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355 
Miscellaneous 
Stand Cut 
35,417 27,963 
1,600 1,600 
700 700 
37,717 30,263 
Total 
Stand Cut 
554,657 448,595 
24,005 24,005 
12,415 12,415 
Total ............................... 11,530 591,077 485,015 
The total cut will be about 80 per cent of the entire stand, all 
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of which is over 12" D. B. H. ; 71 per cent of the cut will be Y el-
low pine and 29 per cent will be Douglas fir. 
PERMANENT INVESTMENTS. 
INITIAL OR FIRST YEAR. 
Sawmill at Emmett or Montour ... · ..... .. .................... $ 82,500 
37,100 
35,700 
Horse logging equipment ................................... . 
Railroad equipment ..... . ...... ............................ . 
Driving equipment ....... .. ...... . .. . ............. . ....... . 
Improving main river below the forks ....................... . 
1,940 
2,500 
Total .. . ....... ............ . ....... . ......... ..... ... .. $159,740 
SUBSEQUENT INVESTMENTS. 
Hz miles tote road and bridge over creek ...................... $ 750 
Bridge over Payette River. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 750 
Repairing 71h miles old tote road............................. 1,500 
Improving main river from Silver Creek to Garden Valley. . . . . . 12,000 
Total ................... .. .... . .............. . .......... $15,000 
Renewal horse logging equipment ............................. $51,900 
Improving Silver Creek. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20,500 
Improving upper Middle Fork. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,500 
Renewals driving equipment.................................. 6,800 
Total .. . .......... ..... ......... ....... . .. ........... ... $97,700 
Grand total, subsequent investments ...................... $112,700 
The stumpage rates will be $2.50 per M. feet for Yellow pine, 
and $1.25 per M. feet for Douglas fir, or a flat rate of $2.00 per 
M. feet for all species. 
AVERAGE LOGGING COSTS PER M. FEET B. M. 
Yellow Pine. 
Cost of logs in Garden Valley . ....... .. . . ..... $6.18 
Camp administration . . . . . . . . . . . . . . . . . . . . . . . . .17 
Depreciation of logging equipment. . . . . . . . . . . . .15 
Interest and maintenance on same............ .05 
Depreciation and interest on driving equipment .02 
Stream improvement, main river. . . . . . . . . . . . .004 
Driving, Garden Valley to mill.... . ........... .75 
Sorting and booming.......... . .............. .10 
Interest on working capital. . . . . . . . . . . . . . . . . . .306 
Average cost of logs at mill ............... $7.73 
AVERAGE MILLING COSTS. 
AVERAGE MILLING COSTS PER M. FEET, B. M. 
Yellow Pine. 
Pile bottoms and alley ways .................. $ .04 
Handling in pond. . . . . . . . . . . . . . . . . . . . . . . . . . . . .11 
Sawing rough ............................... 1.25 
Power and light....... .. ............... .... .. .15 
Grading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .40 
Tallying . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • . . • .05 
Yard transportation .. . .. .. .. . . . . .. .. .. • .... . .40 
Piling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .50 
Surfacing . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . .66 
Douglas Fir. 
$6.18 
.17 
.15 
.05 
.02 
.004 
.75 
.10 
.306 
$7.73 
Douglas Fir. 
$ .02 
.10 
1.00 
.15 
.26 
.03 
.25 
.25 
.25 
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Loading on cars. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 .30 
Taxes and lumber insurance.................. .25 .25 
Selling and commissions. . . . . . . . . . . . . . . . . . . . . .50 .40 
Supervision . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .30 .30 
Fire protection (yards)...................... .10 .10 
Depreciation, maintenance, etc. . . . . . . . . . . . . . . .25 .25 
Interest on working capital. . . . . . . . . . . . . . . . . . . .15 .10 
Average cost of milling .................. $5.40 $4.00 
TERMS OF SALE AND CONTR.ACT. 
The timber is to be advertised from February 15, 1913, until 
June 1, 1913. 
Estimated amount for which Forest Service will contract: 
In M. Feet. Yellow Pine. Douglas Fir. Misc. Merch. Dead. 
South Fork .......... 245,157 52,543 3,072 
Middle Fork ........ 307,282 102,445 27,963 10,895 
Total. 
300,772 
448,585 
Total. ........... 552,439 154,988 27,963 13,967 749,357 
In addition to the above there are 8,000,000 feet of state and 
private timber on the South Fork, and 36,000,000 feet on the 
Middle Fork. 'rhis makes. a total of 308,000,000 feet for the 
South Fork, and 484,000,000 feet for the Middle Fork. 
A period of twelve years will be allowed to cut the timber on 
the South Fork, and fifteen years will be allowed on the Middle 
Fork. A bond of $20,000 will be required of the purchaser. All 
timber must be paid for before it is cut, and these payments 
shall be made in sums of $10,000 each. 
BRIEF SUMMARY OF TERMS OF CONTRACT. 
1. Timber on valid claims are exempt from the terms of this 
contract. 
2. Reproduction is to be protected. 
3. All company books are to be open to Forest officers. 
4. Ground in vicinity of camps, mills, etc., shall be .kept in a 
sanitary condition. 
5. So far as possible all branches of the operation shall keep 
pace with one another. 
6. All telephone lines shall be protected. 
7. All tops shall be lopped and the brush disposed of as di-
rected by the Forest officer in charge. 
8. Sample markings on the area are to be examined before 
the contract is signed. 
9. All marked trees are to be cut. 
10. Horse logging is to be used as far as possible. Other 
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methods to be used only when. permission is granted by the 
Forest officer in charge. 
11. Logs below the minimum size are to be scaled as the For-
ester directs. 
12. Cutting shall be done with a saw when possible. 
13. No timber shall be cut unless it is marked. 
14. Yellow pine ten feet long that scales 33 1-3 per cent sound 
and other species scaling 50 per cent sound are to be considered 
merchantable. 
15. The plans of logging are to be approved by the Forest 
officer in charge. 
16. Spark arresters are to be used on all engines, and each 
engine must be equipped with fire fighting apparatus. 
17. Timber shall be scaled by the Scribner Decimal C rule. 
18. The right ta turpentine any of the trees is reserved by the 
United States. 
19. Timber left in the field, and unmarked timber which is 
cut shall be paid for at twice the stumpage rate. 
20. All timber used in improving streams, except flumes, and 
in constructing roads and bridges will be furnished free of 
charge. 
21. The purchasing company is to do all in its power to sup-
press fires and insects. 
22. The stumpage rates shall be readjusted every five years. 
The Russian Wild Olive 
(Elaeagnus augustijolia) 
CHAS. A. SCOTT. 
Kansas State Forester-Formerly Professor of Forestry Iowa State Colleee 
The Russian wild olive, as the name indicates, is a native of 
Russia found growing under natural conditions in southern Eu-
rope and western Asia. It has been planted to a considerable 
extent in China. 
The Bureau of Plant Introduction, United States Department 
of Agriculture, Washington, D. C., describes it as seen in China, 
as a fair sized tree in good situations. It is, perhaps, the most 
useful tree in Chinese Turkestan. It makes excellent hedges 
when properly handled, that are almost impenetrable by man or 
beast. As a wind-break, it is unexcelled. Growing as. it does in 
the driest deserts, it is used extensively to protect the cultivated 
crops of the oases against the desert winds. It has been noticed 
that crops growing close up to a row of Russian wild olive trees 
are not impoverished to any extent. (The masses of fibrous 
roots are covered with nitrogenous nodules.) For this reason, 
the natives of central Asia prefer this tree to any other sort for 
wind-break planting. The trees are well adapted to grow in pure 
sand and even in alkali soils. They exist with very little water, 
although under such conditions they do not make a luxurious 
growth. They cannot endure wet soggy soils. 
As a sand binder, it is of great value in checking the encroach-
ing desert sands. It is also used to a very great extent along the 
irrigation ditches where there is much trouble experienced in 
preventing the soils from washing. Its great masses of fibrous 
roots prevent the soil to a very great extent from washing. Its 
wood constitutes in many of the cases the chief supply of fuel. 
To furnish this wood, the trees · are pollarded every four or five 
years. Pollarding is the term applied to the practice of cutting 
the tops out of live trees at heights varying from six to twenty 
feet from the ground so that a new top can be developed. As the 
Russion wild olive responds very readily to such treatment, the 
practice is very general wherever the trees are grown. 
The wood, when thoroughly dried, possesses fine heating quali-
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ties. A bed of live coals when covered with ashes will last 
throughout the entire night. The fruit of this olive is not edible. 
However, the dry cast-off leaves are a favorite food of sheep, 
goats, cattle and donkeys. The flowers, though inconspicuous, 
are very fragrant and rich in honey. These qualities, combined 
with its ability to withstand drought and alkali soils, put it in 
the first list as a desirable tree for the more arid parts of the 
United States. 
In the United States, the Russian wild olive has for a number 
of years been growing very successfully throughout western Min-
nesota, North Dakota, South Dakota, Nebraska, Kansas, Okla-
homa, and the Panhandle of Texas, withstanding the severest 
drought and the most extreme cold, that have been experienced 
in this time. This is sufficient proof that it is well adapted to 
our ~limatic conditions, and inasmuch as it is adapted to growing 
in a wide range of soils, it is a tree that deserves more considera-
tion for general planting purposes throughout the plains states · 
than it has received in past years. 
HABITS AND GROWTH. 
The Russian wild olive is a medium sized tree, seldom exceed-
ing fifty feet in height under the most favorable conditions. It 
reaches its best development in heavy rich soil. However, as pre-
viously stated, it adapts itself to a wide range of soils and will 
even endure considerable alkali. On high dry prairie land its 
rate of growth is much slower than on moist soils. But it is a 
persistent grower, and if given a chance, it will make a satisfac-
tory growth under the most adverse conditions. Its rate of 
growth under favorable conditions compares favorably with the 
soft maple. 
The leaves of the Russian wild olive trees are silvery white, 
and on this account afford a pleasing variation when planted in 
mixture with other trees. 
ECONOMIC USES. 
The economic use of this species is not well known. But it is 
highly recommended for yard and park planting in mixture with 
other species. It reaches sufficient size and is altogether suitable 
for street planting. It can be used to a good advantage in hedges 
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or for wind-breaks. For hedges, the trees should be plap.ted 
eighteen inches apart in single rows, and they should be kept 
trimmed to a uniform height of three and one-half to four feet 
feet. For wind-breaks, they should be planted from three to 
six feet apart m rows seven or eight feet apart, and should be 
permitted to grow without being cut back. 
The trees naturally head low and grow rather sprangly. When 
planted for street or yard trees, the lower limbs should be re-
moved early in their development so that the tree will develop 
a desirable form for such use. 
Very little is known regarding the durability of the wood in 
contact with the soil. However, it is safe to conclude that the 
wood must be durable to withstand the treatment that the trees 
are subject. to in China when pollarded for fuel purposes. If it 
were a perishable wood, fungi would find entrance in the wounds 
made by cutting off the tops, and produce decay that would fin-
ally result in the death of the tree. 
METHODS OF PROPAGATION. 
The Russian wild olive is propagated either from seed or by 
cuttings. 'l'he trees come into bearing when from six to eight 
years old, and yield large quantities of seeds that ripen in aut-
umn. When ripe, they are gathered and stored dry or stratified 
until the following spring. When stored dry, they should be 
soaked in water of moderate temperature for a day or two before 
they are planted. If planted without being ROaked, the seeds 
sprout very irregularly; some of them coming up within two or 
three weeks after they are planted, others lying in the ground 
for a month or two before they come up, and many remaining 
dormant until the following season. 
The seed should be planted in well prepared seedbeds in rows 
wide enough apart to allow the required cultivation. The seed 
should be covered with from one t~ two inches of soil. The seed-
lings make a very strong growth, and in favorable seasons reach 
a height of from two to four feet. At one year old, the plants are 
a very desirable size for hedge or wind-break planting. For 
street or yard planting they should be transplanted to the nur-
sery row for one or two years. 
When propagated by cuttings, these should be made from wood 
\ 
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of the preceding year's growth, which is cut into desirable lengths 
varying from eight to twelve inches. These strike root readily 
in moist soil, and make a growth of from eighteen to thirty inches 
the first season. 
The Making of an Ames Forester 
L. F. WATTS AND R. HENSEL, '13. 
Foremost among the movements for a better forestry course 
at Ames, is that for the establishment of a summer camp at the 
close of the Freshman year. This plan is in perfect keeping 
with the Ames motto of "Science with Practice" in that half a 
year's work has been transferred to the woods, where actual 
forest conditions exist. 
Courses in forestry have been given yearly at Iowa State Col-
lege since 1878. In these earlier years forestry was given in 
connection with horticulture and agriculture and consisted most-
ly of practical instruction of value to the farmers of the state. 
The course in forestry now required of all freshmen agricultural 
students is the outgrowth of these earlier courses in forestry. 
The great demand for technically trained men in national, 
state and private forestry work made possible the establishment 
of a regular course in forestry at Ames about ten years ago. The 
first class in the new course was graduated in 1908. Since that 
time the forestry curriculum has increased in scope, until it 
compares very favorably with courses given at other institutions 
of a similar nature. The attendance has likewise increased and 
the present enrollment of forestry students compares very fa-
vorably with the older coordinate courses given at the College. 
The course in forestry covers a period of four years and leads 
to the degree of Bachelor of Science in Forestry. Beginning 
with the Fall semester, 1913, however, the course has been 
changed by transferring one semester's work to a summer camp 
to be established in the forested region of Wisconsin or Minne-
sota. This arrangement allows the student to complete the 
course in three and one-half years, finishing at the end of the 
Fall semester of his senior year. 
The campus at Ames comprises 125 acres, upon which has 
been planted over 150 species of native and exotic trees. This 
condition affords the student in forestry an excellent opportunity 
to study at close range the more important economic trees grow-
ing in the temperate regions of ·America and Europe. In addi-
tion a good chance is offered for the study of various kinds of 
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timber these species produce, besides many others not grown at 
Ames. In the forestry museum are more than 1,500 specimens 
of native and foreign woods, which have formed portions of the 
Iowa and other exhibits at national expositions. 'l'he display in-
cludes practically every important North and South American 
tree species, some from Europe, the Philippines, Japan and 
other countries. Many of these specimens are of large size and 
are very valuable. 
About 100 species of North American woods have been made 
up into herbarium cases, each case being made of a single species, 
and each prepared especially to show the technical qualities of 
the timber. The woods include all the more commonly used spe-
cies, besides hackberry, catalpa, pecan, persimmon, and other 
less common ones. 
'l'he forestry library at the College is one of the most complete 
of its kind in the country. Practically all of thE) standard works 
of American and European authors are to be found there. A 
very complete collection of government and state bulletins re-
lating to forestry are on file in the department, and also files of 
lumber journals, forestry magazines and other periodicals of 
allied nature. All books, bulletins, and other forestry publica-
tions are indexed, and the library is thus made of great value 
for reference work. 
The forestry course at Iowa State College has been arranged 
with especial care and in such manner that the students in for-
estry get a thorough grounding in closely related subjects. 
The first year in forestry is the same as for :the general agri-
cultural students. Much of the forestry as practiced in the Gov-
ernment Service consists in land classification, grazing and re-
lated work, and it is readily seen that a good idea of the more 
common farm crops and also of animal husbandry is necessary. 
During the first semester the students are given a thorough 
course in general chemistry. One afternoon each week is spent 
in the forge shop, making welds, tools, and doing other simple 
forge work. 
In animal husbandry, market types of stock are studied and 
beef cattle are judged. The farm crops work consists mostly of 
an intensive study of corn, its soil and climate requirements, and 
its planting and subsequent care. An excellent course in orchard 
practice, a series of lectures on veterinary anatomy, and a strong 
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course in algebra and trigonometry are also included in the first 
half year's work. 
The second semester's work consists of courses in woodshop, 
small grains, physics, and a good course in farm forestry. This 
latter course deals primarily with forestry as it affects the Iowa 
farmer. The factors affecting tree growth; the structure and 
qualities of wood ; the identification of trees, and the uses of the 
different species; the planting and care of woodlots and wind-
breaks ; the treating of posts and farm timbers are especially 
dwelt upon. 
The third semester includes the summer period at the end of 
the freshman year and is given at the summer camp. The for-
estry student has been well grounded in mathematics and other 
fundamental subjects, and is entirely fitted to pursue the studies 
offered during the summer term. 'l'he camp will be located in 
the northern forest region where active logging and milling 
operations are being caried on, and the site will be changed from 
year to year. At this camp such subjects as can only be taught 
well in the forest will be given-silviculture, forest mensuration, 
lumbering and utilization. In silviculture opportunities will be 
afforded to study actual forest conditions, and practice methods 
of forest treatment best suited to the conditions found. The 
work in forest mensuration will be made very practical, and ex-
cellent chances will be at hand to work out the vll.rious problems 
in connection with the study. Lumbering and utilization will be 
studied intensively on the ground at logging and milling opera-
tions located in the vicinity of the camp. Side trips to other 
operations will be made during the course as opportunity affords. 
Besides the regular instruction given during the term, the 
students will become familiar with out door living, and learn 
how to enjoy it. The camp will consist of a number of tents 
for living and instructional work, located near a lake or stream, 
and excellent opportunities for real enjoyment and recreation 
will be had, after the hard days work is done. The reason for 
giving this summer work so early in the course is for the purpose 
of acquainting the student with camp and woods ways, and fit-
ting him for active and enjoyable work in forestry upon the 
completion of his college life. 
The work given at the summer camp will be strenuous, as a 
whole semester's instruction is crowded into three months' time; 
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but the enjoyment of the camp fires and camp fire stories, and 
the pleasant associations with fellow students will make for a 
profitable and altogether enjoyable summer. 
Upon the return of the students to the College in the Fall the 
second semester of the Sophomore year is begun. Botany is a 
leading subject during this term. Foresters are required to take 
seven courses in this subject during their four years work at 
this institution. Vegetable physiology with especial reference to 
trees is completed this semester and dendrology is begun. The 
study of angiosperms is first taken up and each student is re-
quired to make a herbarium and identify the specimens by leaf, 
bud and twig characters. Excursions are made to Steamboat 
Rock, the southwestern limit of white pine, ''The Ledges'' near 
Boone, and Skunk River to familiarize the students with the 
common species of Iowa trees in their native haunts. 
The course in topographic drawing given during the semester 
is extremely valuable to foresters. In all of the more intense 
forest surveys and cruising topographic maps are made. A 
knowledge of topographic methods enables one to sketch in ac-
curately contours and cultures by eye, and make workable maps 
for use in lumbering and other forestry operations. Organic 
chemistry, English, and economics are also given during the 
term. 
The fifth semester is devoted largely to tree propogation and 
the care of trees. A thorough course in forest planting is 
given in which the student is required to prepare and care for 
beds of coniferous and broadleaf seedlings during the spring sea-
son and also to do transplanting work in nursery beds and in the 
open woods. 
The Forest Service is increasing its work along lines of forest 
planting each year. Railroads are planting extensively species 
suitable for cross ties. Farmers are setting out woodlots, and 
cities and towns are beginning to establish municipal forests to 
protect the sources of their water supply and for other municipal 
uses. It is essential that foresters have a thorough knowledge 
of planting work and how to handle the stock used, especially of 
coniferous species. 
Park and street trees, desirable species, their propogation and 
care is given during the semester. This is not a course in "tree 
doctoring,'' but rather affords the student a thoroughly practical 
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training in the selection and subsequent treatment of arborescent 
species for park and street planting. 'l'his course is particularly 
desirable for those contemplating city forestry or landscape work. 
Forestry seminar begins with th~ first semester of the Junior 
year, and continues until the course is completed. Seminar con-
sists in the relating of forestry activities, of which the student is 
familiar through study or practice, before the class every two 
weeks. After each talk an informal discussion is entered into 
by those present. 'l'he course enables students to talk fluently 
and intelligently on forestry subjects, and handle himself with 
ease and grace. 
Soils is taken up very intensively during the Junior year. 
Soil physics in which the origin, classification, texture, specific 
gravity, evaporation, erosion and other physical features of soils 
are included, is studied thoroughly. Soil fertility is studied as a 
separate course, in which the chemical elements of the earth and 
their effects on plant growth are determined. Soil surveying 
completes the course in soils. This includes the preparation of 
a soil map of the forested regions of the country. It is indeed 
interesting to note the effect of soil on the distribution of tree 
species. 
Plant breeding, in which the practical application of the prin-
ciples of the subject is dwelt on at length, and general zoology 
are given also during the semester. 
A thorough course in surveying is given forestry students 
which covers an entire year. Six hours of field work and two 
hours of lectures are given each week. It usually takes embryo 
surveyors two or three weeks to acquire the correct ''air'' of a 
transit or level man, after which period one can only with great 
difficulty distinguish them from experienced practitioners. By 
"air" is meant that something in a surveyor's attitude and de-
meanor which exhibits fully the great importance that surveyors 
as a rule attach to themselves. Before this change occurs it is 
extremely interesting to watch the boys carrying valuable instru-
ments about on the campus- a very valuable psychological study 
indeed. 
'l'he last year of the forestry course is concerned with the 
more technical subjects, as timber testing, wood technology, for-
est valuation, working plans, forest protection, besides other sub-
jects less technical in character. 
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Timber testing, or "timber busting", as it is commonly known 
among the students, is a very interesting course. Each student 
determines for himself the strength of various species of timber 
in the different tests, and incidentally learns why the village 
school master preferred hickory to other woods in the admonition 
of wayward pupils. The crushing, bending, torsion, tension, and 
compression strength of several species of woods are determined. 
In the course in wood technology the identification of the va-
rious kinds of woods upon the market by the use of the hand lens 
and other means is the chief object. The physical and technical 
qualities of wood are studied as warping, shrinkage, checking, 
etc., and a study of wood preservation is made. 
The subjects of forest valuation and regulations and working 
plans are the highly technical courses in forestry. They are car-
ried through the entire senior year. The aim of the courses is 
to enable the student to understand and be able to apply the 
principles of the different methods and theories used in the de-
termination of present and future forest values, and the present 
and future values of land for forestry purposes. 
Work in systematic botany and in plant pathology is given in 
this year of the forestry course. The former is a very compre-
hensive study, while the latter is limited to a consideration of 
the pathology of forest trees. A detailed study is made of cer-
tain tree diseases, their damages, method of control and extermi-
nation. Each student is required to make a collection of fungi 
in connection with this work. 
The protection of forests, of plantation and nurseries is con-
sidered in a brief course in forest protection, and a study of the 
more common forest insects and their control is made in forest 
entomology. 
Forestry in the United States, and all foreign countries where 
it is practiced is studied intensively in a course in forest history 
and policy. In forest administration are taken up the various 
phases of the adminstration of forests, with especial reference to 
the National and State Forests in this country. Timber sale 
work and grazing are particularly emphasized in the course. 
Camp technique is intended to put the :finishing touch to the 
practical side of forestry. The methods of packing, throwing 
hitches, tying knots, pitching tents and establishing camp are 
demonstrated, and lectures on personal and camp equipment are 
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given during the course. Lectures and demonstrations by the 
college physician are given on the care of the sick and injured in 
camp, and on camp hygiene. 
The Forestry Club at Ames is composed of all the members of 
the forest school. Meetings of the club are held every two weeks, 
before which lectures are delivered by members of the faculty 
and others on topics closely allied to forestry and of especial in-
terest to forestry students. 
Camp fires and smokers are occasionally indulged in and a 
spirit of comradeship among the students is prevalent. At camp 
fires are told and retold the experiences of the older men in for-
estry, and tales of the country in which they have worked. Fish 
stories, yarns, songs and jokes, hold entire sway, and everyone 
has an enjoyable time. These and <?ther features, together with 
the hard work and free life of the forester, are what makes the 
profession appeal so strongly to men who enjoy nature, and at 
the same time are not adverse to good hard manual labor. For-
estry is not a lazy man's work. Beginning at an elevation of 
7,300 feet at a creek, after walking three miles over rough country 
from camp, and running a line up the slope of a mountain, over 
cliffs, rockslides, through aspen thickets, oak brush and Mexican 
locusts to an elevation of 10,500 only to return through a similar 
country to the base line from which you started, and then drag 
yourself into camp at night is not an easy task, and those who 
are inclined to be lazy do not last long on the job. 
Upon graduation the Ames forester enters upon a pleasant 
life, frought very often with hardships, and dangers. His is a 
life of health and good cheer, broken by many amusing incidents 
and with now and then a shadow to make the pleasures seem 
all the more bright. Taken all in all foresters like their chosen 
profession not particularly for what it is to them. but for what 
it is to others and to their posterity. 
Rainbows and Sunsets vs. Forestry 
W. C. HASSEL, '14. 
You have perhaps read motorcycle advertisements. In each 
one there is usually a picture of a well dressed young man spin-
ning lightly along the country roads. You imagine yourself in 
his place. You hear the lowing of the kine, the gurgling of the 
brooks, catch the fragrant odor of the new mown hay, or if it 
be in the spring time, of the blossoming trees, as you flit by the 
farm houses, from town to town, from county to county, from 
state to state, from-distance is limited only by the fervency of 
the ad-writer and your own imagination. If you are of a sport-
ing turn of mind, you throw into the picture a race or two with 
limited trains, in which you tauntingly wave your hand in the 
engineer's face, put on full speed and leave him to lumber along 
alone. 
To the man who has bought a motorcycle we say •' Cheer up'' 
other bubbles are bursting daily. We know it was hard to dress 
like the man in the advertisement, and then to come home with 
your suit all grease and dust. We know the lowing of the kine 
and the gurgling of the brooks were drowned out by the hum of 
your motor. We know that you struck long stretches of sandy 
road and led your machine through, bucking engine compression 
until you learned better. We know that the only race you had 
with a train was the one you had to get out of the way of a freight 
when your engine died on the crossing. But still we say, ''Cheer 
up, you have company on your ethereal spin." "Who 1 He is 
the rainbow chaser in forester's ''togs'' who is studying forestry 
only because he likes birds and animals and flowers and scenery, 
because he likes to go camping and fishing and hunting and 
horse-back 'riding. When he hits his first stretch of sandy road 
in practical work he is going to break down more dreams, is go-
ing to fall harder and feel sorer, thlln you ever did after a motor 
cycle trip. 
Naturally it is a fine thing for a forester to care for nature, 
to see forestry from an asthetic view point, in fact most every 
forester is a nature lover. But any man who enters college with 
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the idea that civil engineers have to work in the hot sun on a 
railroad right-of-way, and electrical engineers have to work in 
offices, and chemists have to stay in laboratories, and farmers 
have to plow and milk and feed stock, while a forester rides 
through cool, shady forests, across purling streams, enjoying 
the odor of pine needles and the freshness of the mountain air, 
and only because of this idea takes up the foresters life-Well, 
that man had better try his motor on a few sandy stretches in-
stead of on macadamized roads, before investing. 
Because you had the time of your life the last time you camped 
out and ate your own cooking, don't imagine that a year's work 
in the forest is 365 days of picnics. There is a huge satisfaction 
in cooking one's own meals for two weeks and going home to 
friends to tell them all about your ability as a cook, but when 
you have eaten your own cooking for a few months because there 
is no alternative, the thought of a well cooked meal, served on a 
table, is not at all repulsive. There are men in the woods this 
minute who eat but two meals a day, just to avoid eating the 
third. 
It's fine when camping in the mountains to start out in the 
bracing morning air, carrying one's lunch, to follow some moun-
tain stream to its head, to explore some remote canyon ,to walk 
for miles until you are tired, and then return to camp to rest 
next day or go fishing. It is somewhat different if you are an 
embryo forester, and have been called upon to run survey lines 
over the mountains. You get up at five-thirty, cook breakfast, 
tie your lunch to your belt, and start out to run more survey 
lines-lines that don't go around mountains, but over them, that 
don't follow streams, but cross them. You climb the mountains, 
wade the streams, and come back to camp to cook supper and 
wash the dishes. The next day you don't lie around camp or 
go fishing, you run more lines. 
You probably enjoy snow shoeing. It is great sport if you 
don't have to do it. When you-have a hundred miles to go and 
it is one of several hundreds that you have gone, the trail appears 
steeper and the sunset less rosy. Two years ago on the Wyoming 
National Forest the supervisor, a forest assistant, a ranger and 
an old prospector started out on a tour of inspection in the north 
part of the forest. A deep soft snow fell while they were out, 
and to make traveling easier they constructed a raft ~p.d !1tarted 
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down a swift, still unfrozen river. The raft struck a rock and 
was overturned. Luckily the four men reached the banks, but 
their outfit was lost, they had no food and no matches. They 
tramped for miles to a deserted ranger-cabin where they found 
some wormy rice. They ate this raw for a couple of days, until 
a crust froze on the snow, then footed it to the nearest occupied 
cabin. 
Very often the solitude of the woods and the occasional lack 
of companionship are not strongly inviting to the man from the 
busy city, while another is at home in the depths of the forest. 
Incidents daily occur which add flavor to the routine work of 
the forester. He loves nature as few other professional men do, 
he finds pleasure in company with the trees and wild life of the 
forest. His aesthetic nature grows more appreciative, yet he 
has not forgotten that his is the life of work and good hard work. 
You are probably still riding your motor-cycle. You have 
learned to ride it through sand by this time. You do not hear 
so distinctly the gurgling of the brooks, and the lowing of the 
kine on account of the hum of the motor, but you like to hear the 
hum of the motor now, if you know that it is sparking rightly. 
To the man who intends to make forestry a life work simply be-
cause he likes birds and flowers and sunsets, "Don't". But if 
you feel that you can learn to enjoy the hum of the professional 
foresters motor, and will find enjoyment in hanging on like grim 
death on the sandy stretches, then ''Go ahead''. 
A Government Forester's 
Creed 
SHIRLEY W . ALLEN, '09. 
I believe : 
'l'hat the retention of ownership and control of 
I ;~~i~~~~~;iii·i~~i~iii~~ii I 
~~-==_ ll~;:~J~ffi:::.u~lkt,~,;:; :SJ :~~::~~:~~:; ~-=_1 
That the policies of the Service aim toward just 
= and equitable dealings with the public and that the = I machinery by which these policies are put to work is I 
: __ ==1 ::r~r.~\~:~::~;~w~~7E!i;~:i;r:~y~h~~~~:; ~--==1 
methods are being remedied as experience gives us 
• the proper viewpoint and enables us to properly bal- § ~ ance the various lines of work. ~ 
I :Jil~~;~f:.~;;7~~~;~~~~~~~;~ I 
~ is fostered and enthusiasm dampened by "growling" ~ ~ . or listening to any member of the Service while he i 
I "growls", but that constructive criticism is not to be i I classed as "growling". I 
~=_-== ==== That in order to render my share of Public Service, ~===_':· I must refuse to " growl", I must advance no criticism 
which is not constructive, I must accomplish some 
¥. necessary piece of work every day. 1 
~ A MEN. 
~ 
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